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INTRODUCTION 

The  Museum  has  heretofore  maintained  two  series  of  publica- 
tions, its  Annual  Reports  and  its  Bulletins.  The  former  provides 
a  running  record,  year  by  year,  of  the  activities  and  administra- 
tion of  the  institution  and  is,  like  all  such  reports,  a  compilation  oi 
dry  facts,  necessary  for  record  purposes,  but  usually  quite  unin- 
teresting to  anyone  not  concerned  with  such  administrative  mat- 
ters. The  bulletins  are  avowedly  scientific  publications  and  com- 
prise special  studies  and  papers,  written  for  scientific  record  pur- 
poses and  of  primary  interest  to  the  specialists  in  the  various  fields 
of  science  covered.  Both  these  types  of  publication  are  invaluable 
for  the  particular  purpose  intended,  but  neither  embraces  certain 
miscellaneous  data  which  are  neither  of  administrative  interest  nor 
of  sufficient  scientific  importance  to  warrant  publication  in  either 
the  Report  or  the  Bulletin. 

It  has  seemed  wise,  therefore,  to  assemble  these  data  in  a  more 
popular  form,  which  may  be  termed  a  series  of  "Notes  and  News" 
concerning  the  Museum's  activities,  and  to  publish  these  in  the 
form  of  an  illustrated  "Yearbook." 

It  is  hoped  that  this  will  prove  of  considerable  local,  as  well  as 
general,  interest  by  chronicling  various  of  the  field  and  other  activi- 
ties of  the  Museum  which  would  be  otherwise  unnoted  and  by  sub- 
mitting shorter  papers  on  special  studies  as  these  may  be  developed 
by  the  various  departments  of  the  Museum. 

The  first  issue  of  the  Yearbook  comprises, 

1.  A  short  summary  of  "The  Early  History  of  the  Museum." 

2.  Notes  on  the  Museum's  collecting  expeditions  in  1921. 

3.  Special  notes  and  news. 

In  later  issues  we  hope  to  amplify  these  classes  of  articles  and 
to  add  others  as  the  Museum  develops.  In  a  future  issue  an  article 
devoted  to  the  later  history  of  the  Museum's  development  will 
appear. 

The  section  devoted  to  the  notes  on  field  work  and  collecting  will 
chronicle  these  highly  important  phases  of  the  Museum's  activities  which 
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are  unknown  to  the  average  visitor  to  the  Museum.  Some  of  these 
"notes"  may  even  carry  their  story  in  a  lighter  vein,  but  they  will  also 
record  incidents  and  methods  of  importance  connected  with  the  work 
in  hand. 

The  section  on  special  notes  and  news  will  contain  short  articles  con- 
cerning special  features  of  the  Museum's  exhibits  and  items  of  particu- 
lar interest  connected  with  field  work,  which  is  the  major  source  from 
which  the  Museum's  collections  are  derived. 

It  is  hoped  that  the  Yearbook  will  thus  prove  of  general  interest  and 
especially  that  it  will  keep  the  community  informed  as  to  the  activities 
of  its  Museum,  this  great  center  of  visual  instruction  which  the  city 
maintains  and  which  desires  to  serve  every  member  of  the  community  to 
the  greatest  possible  extent.  To  this  end  it  is  hoped  that  the  pages  of 
the  Yearbook  may  carry  instructive  information  on  new  exhibits  and  on 
the  Museum's  various  activities  which  are  not  familiar  to  a  great  many 
of  our  visitors. 

S.  A.  BARRETT,  Director. 
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THE  EARLY  HISTORY  OF  THE  MUSEUM 

By  Carl  Thal1 

As  an  introduction  to  the  Museum's  new  publication,  the  "Year- 
book", the  following  short  sketch  of  the  inception  and  early  history  of 
the  institution  is  offered. 

In  the  year  1851,  Peter  Engelmann,  a  renowned  German  educator, 
imbued  with  the  value  of  visual  instruction,  came  to  Milwaukee,  open- 
ing a  private  school  out  of  which  grew  the  German-English  Academy, 
founded  by  the  "Milwaukee  Schulverein",  with  Prof.  Engelmann  as  its 
head.  He  was  an  enthusiast  in  the  study  of  nature,  and  through  his 
teachings  this  enthusiasm  was  implanted  in  his  pupils,  who,  under  his 
leadership,  began  to  make  the  first  collections  of  natural  history  speci- 
mens. In  the  course  of  years,  these  grew  to  such  a  magnitude  that  Prof. 
Engelmann,  and  others  interested  in  natural  history,  formed  in  the  year 
1857,  the  "Naturhistorische  Verein  von  Wisconsin".  From  that  time 
on  the  collections  of  the  Natural  History  Society  increased  so  rapidly 
that  in  the  year  1882  the  society  was  no  longer  in  a  position  to  take  care 
of  its  possessions  and  resolved  to  donate  its  entire  collection  and  other 
property  valued  at  $30,000  to  the  city,  provided  the  Common  Council 
would  accept  the  gift  as  a  nucleus  for  a  Public  Museum.  The  Common 
Council  early  in  1882  acted  favorably  upon  the  petition. 

On  April  13th,  1882,  the  State  Legislature  passed  an  enabling  act, 
authorizing  the  directors  of  the  Natural  History  Society  to  convey  to 
the  city,  the  collections  of  the  society.  On  April  14th,  1882,  the  Legisla- 
ture passed  an  additional  law  authorizing  the  city  to  accept  the  gift,  and 
also  providing  for  the  appointment  of  a  Board  of  Trustees,  and  for  the 
levying  of  a  special  mill  tax  for  the  maintenance  and  increase  of  the 
Museum's  collections. 

In  February,  1883,  the  Board  of  Trustees  organized,  elected  Gen'l. 
F.  C.  Winkler  its  first  president,  and  Mr.  Chas.  Doerflinger  its  secre- 
tary and  the  first  custodian  of  the  Museum. 

The  Museum  at  that  time  was  located  in  one  of  the  halls  of  the  Ger- 
man-English Academy  on  Broadway,  near  Juneau  Avenue,  but  with 
only  6,000  square  feet  of  exhibition  space  available. 

The  Board  of  Trustees,  cognizant  of  the  fact  that  no  more  space 
was  possible  at  that  location,  resolved  to  immediately  provide  for  larger 
quarters,  and  after  having  inspected  some  of  the  larger  halls  in  the  city, 

'Librarian,  Milwaukee  Public  Museum. 
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secured  about  7,000  square  feet  of  space  on  the  ground  floor  of  the 
"Exposition  Building"  in  which  the  Museum's  collections  then  found  a 
new  home.    This  building  is  shown  in  figure  1. 

About  the  end  of  1883,  a  large  collection  of  natural  history  objects 
was  exhibited  by  Ward's  Natural  Science  Establishment  of  Rochester, 
at  the  Exposition  Association's  annual  exhibit.  This  collection  aroused 
so  much  interest  that  a  fund  of  $12,000  was  readily  raised  by  public 
subscription  and  the  collection  was  presented  to  the  city,  being  added  to 
the  original  collections  from  the  rooms  of  the  German-English  Academy. 

On  May  24th,  1884,  these  collections,  newly  installed  in  the  Exposi- 
tion Building,  were  thrown  open  to  the  public  with  fitting  ceremonies. 

In  the  year  1886,  the  Public  Museum  received  the  F.  S.  Perkins 
collection  of  over  3,000  archeological  copper  and  other  specimens  from 
Wisconsin.  In  1893,  the  Board  of  Trustees  purchased  the  well  known 
Haskell  collection  of  Wisconsin  archeological  specimens.  In  1896,  pub- 
lic spirited  citizens  subscribed  $1,855  toward  the  purchase  for  the  Mu- 
seum of  the  H.  H.  Hayssen  collection  of  archeological  and  ethnological 
specimens.  The  balance  of  the  price  of  the  collections,  $645.00,  was 
paid  by  the  Trustees.  In  1897,  various  persons  interested  in  the  growth 
of  the  Museum  contributed  $800  for  the  purchase  of  a  collection  of 
mineralogical  specimens  offered  by  Mr.  P.  P.  Peck. 

A  number  of  other  large  and  valuable  collections,  which  in  the  course 
of  years  were  donated  to  the  Museum,  should  here  be  mentioned.  The 
most  valuable  collection  which  was  bequeathed  to  the  Museum,  is  the 
Rudolph  J.  Nunnemacher  collection,  consisting  of  1,815  objects,  com- 
prising arms,  armor,  carvings,  ceramics,  textiles,  e!c,  valued  at  over 
$70,000,  to  which  was  added  another  bequest  of  $10,000  from  which  to 
purchase  future  additions  to  increase  this  magnificent  gift. 

Another  gift  of  very  great  value  is  the  Geo.  A.  West  collection  of 
Indian  pipes,  mostly  from  Wisconsin.  This  is  recognized  as  the  finest 
pipe  collection  in  America.  There  are  also  the  B.  F.  Goss  collection  of 
birds'  nests  and  eggs,  the  Ernst  von  Baumbach  collection  of  minerals, 
and  the  Mayer  collection  of  boots  and  shoes  of  all  nations,  all  gifts  of 
inestimable  value,  which  have  largely  contributed  to  the  rapid  growth  of 
the  Museum. 

From  the  outset  the  collections  in  the  Museum  grew  so  rapidly  that 
the  question  of  additional  exhibition  space  was  a  most  pressing  one. 
The  Board  of  Trustees  and  others  interested  in  the  welfare  of  the  city 
had  for  years  cherished  the  thought  of  erecting  a  building  in  which  the 
Public  Museum  and  the  Public  Library  could  find  a  joint  and  perma- 
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nent  home.  The  agitation  for  a  site  on  which  to  erect  such  a  building 
culminated,  in  the  year  1890,  in  the  purchase  by  the  city,  at  a  cost  of 
$150,000,  of  the  present  site,  on  Grand  Avenue  between  Eighth  and 
Ninth  streets.  In  1896  the  construction  of  the  first  unit  of  the  Museum- 
Library  building  began.  It  was  completed  in  1898  and  cost  the  city,  with 
its  original  furniture,  over  $600,000. 

Immediately  thereafter,  the  Museum's  collections  were  transferred 
from  the  quarters  in  the  Exposition  Building  to  the  new  edifice  on  Grand 
Avenue,  and  on  January  23rd,  1899,  it  was  dedicated  to  the  public  with 
fitting  ceremonies.  The  Museum's  portion  of  the  new  building  afforded 
38,000  square  feet  of  exhibition  room,  and  it  was  generally  supposed  that 
this  would  suffice  for  many  years  to  come,  but  when  the  collections  were 
all  arranged  it  was  found  that  the  exhibition  halls  were  well  filled.  Con- 
gestion soon  developed,  and  within  a  few  years  agitation  was  begun  for 
an  addition  to  the  new  building. 

At  that  time,  it  was  discovered  that  in  1897,  a  law  had  been  passed 
by  the  Legislature  allowing  cities  of  the  first  class  to  establish  Historical 
Museums.  In  1905,  an  amendment  to  this  law  was  enacted  giving  to  the 
trustees  of  already  established  Public  Museums  the  power  conferred 
upon  trustees  of  Historical  Museums.  Under  this  law  the  Common 
Council  in  October,  1906,  passed  a  resolution  establishing  an  Historical 
Museum,  as  a  part  of  the  Public  Museum.  Soon  thereafter  the  Board 
of  Trustees  secured  a  site  adjoining  the  original  building  and  erected,  at 
a  cost  of  $400,000,  a  new  addition  for  an  Historical  Museum,  which  was 
completed  in  1912.  This  more  than  doubled  the  exhibition  space  of  the 
Museum  besides  providing  much  needed  space  for  offices,  studios,  shops, 
and  other  work  rooms  indispensable  to  the  growing  staff  of  the  institu- 
tion. 

Not  the  least  of  these  benefits  was  the  large  lecture  hall  provided  in 
this  new  addition.  This  made  possible  a  great  expansion  in  the  lecture 
activities  of  the  Museum.  Almost  from  the  time  of  the  Museum's  in- 
ception the  different  Directors  and  Boards  of  Trustees  had  hoped  to 
inaugurate  lecture  courses,  especially  for  the  pupils  of  the  public  schools. 
As  far  back  as  1887,  Dr.  Wheeler,  then  the  custodian  of  the  Museum, 
gave  the  first  lectures  to  the  8th  grade  pupils  of  the  schools.  These 
school  lectures  have  been  gradually  improved  and  augmented  until  they 
now  form  a  very  vital  part  of  the  extension  work  of  the  Museum. 

The  work  of  the  extension  service  has  so  greatly  increased  from  this 
modest  beginning  that  now  about  90,000  persons  attend  our  lectures 
annually,  and  courses  of  lectures  are  given  on  many  different  subjects 
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in  which  the  Museum  is  interested,  these  being  adapted  to  various  classes 
of  audiences  from  the  adult  to  the  child.  Also  an  extensive  loan  service 
to  schools  and  others  is  maintained,  which  furnishes  lantern  slides,  mo- 
tion picture  films,  and  numerous  classes  of  specimens  for  use  outside 
the  Museum. 

The  Director  and  the  Board  of  Trustees  have  not  lost  sight  of  the 
younger  children  and  in  1921,  there  was  established  a  Children's  Room, 
which  is  located  in  the  southwest  corner  of  the  first  floor,  and  is  in 
charge  of  a  trained  docent.  Through  this  room,  with  its  children's 
exhibits  and  activities,  the  younger  visitors  to  the  Museum  are  brought 
into  closer  contact  with  the  treasures  of  na  ure,  and  their  minds  are 
cultivated  to  better  understand,  in  later  life,  the  high  educational  value 
of  museums. 
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NOTES  ON  THE  MUSEUM'S  COLLECTING 
EXPEDITIONS  IN  1921 

ARCHEOLOGICAL  WORK  OF  THE  MUSEUM 

By  Alanson  Skinner2 

On  April  30,  1921,  the  writer  went  to  the  field  on  the  Menomini 
reservation  in  Shawano  and  Oconto  counties  for  a  short  trip,  the  ohject 
of  which  was  to  explore  certain  mounds,  camp  sites  and  village  sites  in 
this  area.  This  was  a  continuation  of  the  work  undertaken  by  Di- 
rector Barrett  and  the  writer  in  1919. 

Work  was  begun  at  a  large  camp  site  at  Big  Eddy  Falls  on  the  Wolf 
river  about  six  miles  north  of  Keshena.  Here  a  camp  was  established 
and  the  writer,  with  two  Indian  assistants,  Messrs.  John  V.  Satterlee 
and  Joe  Pecore,  excavated  the  inhabited  area  with  much  care.  A  good 
collection  of  the  artifacts  of  the  prehistoric  Indians  of  the  locality  was 
secured.  These  included  flint  and  quartzite  knives,  spearheads,  ar- 
row-heads, scrapers,  perforators,  fragments  of  pottery  vessels,  stone 
net-sinkers  and  celts,  and  a  few  objects  of  native  copper. 

Aside  from  the  specimens,  the  most  interesting  discoveries  were  (1) 
a  fireplace  that  had  evidently  served  as  a  place  of  cremation  for  the  dead, 
the  ashes  being  subsequently  interred  in  the  adjacent  mounds;  and  (2) 
the  evidence  that  the  earliest  inhabitants  of  this  site  had  no  knowledge 
of,  or  at  least  did  not  use,  the  pottery  vessels  which  are  found  in  such 
abundance  on  later  sites.  The  great  fireplace  held  a  large  accumulation 
of  wood  ashes,  among  which  were  found  quantities  of  tiny  fragments  of 
calcined  bones  and,  in  at  least  one  instance,  a  human  bone  which  had  not 
been  completely  incinerated. 

Half  a  mile  north  of  the  Big  Eddy  site,  a  large  kidney-shaped  mound 
was  located  and  opened.  This  tumulus  was  found  to  have  originally 
consisted  of  two  hemispherical  mounds,  which  were  later  connected  by 
a  ridge  of  earth.  Five  burials  without  accompanying  remains  were  dis- 
interred. A  mile  and  a  half  further  north  some  fire  pits  and  caches 
were  found  along  the  bank  of  the  Wolf  river.  Eighteen  of  these  were 
opened  and  a  few  specimens  were  collected,  chiefly  ornamented  pot- 
sherds. 

It  will  be  of  interest  to  those  who  are  acquainted  with  Indian  char- 
acter, to  note  that  considerable  difficulty  was  encountered  in  keeping  the 
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Indians  at  work  at  Big  Eddy,  for  the  reason  that  the  falls  (Fig.  2) 
were  supposed  to  be  inhabited  by  certain  under-water  monsters,  notably 
a  calf  which  appeared  on  the  rocks  in  the  falls  from  time  to  time,  and 
also  by  one  of  the  famous  horned,  hairy  snakes  of  Menomini  tradition. 
The  Indians  were  frequently  frightened  by  bobbing  logs  or  half  covered 
rocks  in  the  eddy  below  the  falls.  These  they  pointed  out  as  being  un- 
doubtedly the  monsters  referred  to,  and  it  was  only  with  a  great  deal  of 


Fig.  2. — Big  Eddy  Falls  on  the  Wolf  River — taken  from  the  Indian  Camp 
site  explored  hy  the  Museum  party. 


persuasion  that  they  could  be  kept  in  camp.  It  finally  became  necessary 
for  the  head  of  the  expedition  to  stay  in  camp  day  and  night  in  order  to 
calm  the  fears  of  the  two  Indians. 

In  1919,  Dr.  Barrett  and  the  writer  investigated  a  group  of  mounds 
on  the  east  bank  of  the  Wolf  river  a  few  miles  above  Big  Eddy,  near  a 
spot  called  "Five  Islands"  by  the  whites,  and  Jebaiesa  supet,  or  "Where 
the  Little  Corpse  Lies,"  by  the  Indians.  Here  we  pitched  our  camp, 
and,  on  the  first  evening,  while  Dr.  Barrett  cooked  and  Captain  John 
rustled  wood,  Jerome  Shawano-mite  and  I  walked  over  the  bushy  prairie 
to  find  a  spring  hole  said  to  be  stocked  with  brook  trout. 
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There  were  no  trout  in  the  hole,  at  least  we  had  no  bites,  except 
those  of  the  overfriendly  mosquitos  and  black  flies,  so  we  whipped  down 
the  stream  to  where  it  joined  the  Wolf.  I  was  somewhat  ahead,  and, 
as  I  came  out  on  the  bank,  what  should  I  see  on  the  river  bottom  but  an 
enormous  snapping  turtle.  The  turtle  evidently  saw  me,  but,  being  par- 
tially concealed  in  the  muck  of  the  river  bed,  it  drew  in  its  head,  and  lay 
very  still,  waiting  for  me  to  pass  on.  Now,  all  that  Spring  Captain  Sat- 
terlee  had  expressed  a  great  desire  to  eat  turtle  soup,  but  his  efforts  to 
get  any  of  that  delicacy  had  been  fruitless.  True,  I  did  find  him  a  small 
snapper  in  the  road  one  day,  over  near  the  West  Branch,  but,  after  he 
had  carefully  prepared  it  his  lazy  relatives  who  reside  in  the  house  with 
him  had  let  it  spoil,  so  he  was  disconsolate.  The  water  was  nearly  four 
feet  deep,  and  cold,  too,  at  the  mouth  of  the  spring,  but  the  writer  is 
nothing  if  not  a  true  nephew  in  the  Indian  sense  of  the  word,  so  he 
dropped  his  rod,  and  plunged  into  the  Wolf. 

Now,  a  forty-pound  snapping  turtle  is  an  ugly  customer  at  best, 
when  you  have  him  on  land,  and  in  the  water  I  found  I  had  caught  a 
Tartar.  He  pulled  and  I  pulled,  but  at  last  I  dragged  him  out  of  the 
ooze  and  flung  him  on  the  bank,  where  I  hastily  scrambled,  dodging  the 
powerful  scissors-like  jaws  as  best  I  could.  I  whooped  for  Jerome  to 
come  and  carry  my  rod  and  reel,  and,  always  watching  that  terrible 
biting  head,  I  lugged  the  turtle  into  camp,  a  distance  of  nearly  a  mile,  over 
the  hot,  sandy  road.  Arrived  in  camp  I  found  Dr.  Barrett  hard  at  work 
cooking,  while  Captain  Satterlee  was  far  afield  collecting  firewood.  We 
got  a  large  wooden  box,  put  our  prize  in  it,  and  shouted  lustily  for  Uncle 
John,  who  presently  put  in  an  appearance,  carrying  a  prodigious  log  on 
his  back. 

The  conversation  which  followed  is  strictly  according  to  Indian  cus- 
tom, for  it  is  one  of  the  inalienable  rights  of  Indian  youths  to  tease  their 
uncles,  and,  vice  versa,  for  uncles  to  tease  their  nephews,  and  no  offense 
can  be  taken.    Our  conversation  was,  therefore,  strictly  conventional. 

"Uncle,"  said  I,  "do  you  call  yourself  a  man?" 

"That  is  my  nature,"  he  replied. 

"Then,  if  you  are  a  man,  you  will  dance,  seeing  that  a  present  is 
about  to  be  given  to  you." 

Forthwith  Captain  John  danced  for  us. 

"You  have  done  well,  Uncle,"  said  I,  "but  this  is  a  matter  of  im- 
portance.   Now,  it  is  customary  for  you  to  sing !" 

Forthwith  our  uncle  sang  an  Indian  song. 
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"Again,  and  in  an  Indian  way,  my  uncle,  it  becomes  necessary  for 
you  to  tell  us  who  were  your  ancestors,  for  this  is  an  important  gift,  and 
we  can  not  give  it  to  one  who  is  a  nobody !" 

Captain  Satterlee,  therefore,  made  a  genealogical  oration  for  our 
approval,  in  true  Menomini  dramatic  style. 

"Hau !  Init !  You  have  spoken  well !  Now,  for  the  last,  the  fourth 
and  sacred  time,  Uncle,  you  are  given  a  task  to  accomplish.  Give  for  us 
the  war  whoop !" 

No  sooner  said  than  done.  Dr.  Barrett  and  I  walked  over  to  the 
box,  raised  the  blanket  gingerly,  and  as  I  said,  "N'dabokinun !"  (I  give 
it  to  you),  we  whisked  off  the  cloth.  The  old  turtle  responded  nobly  for 
he  lunged  savagely  half  way  out  of  the  box  as  soon  as  he  was  uncovered. 

Certainly  Captain  Satterlee  was  pleased,  and  fairly  chortled  his 
praise  of  his  dear  nephew,  Little  Weasel,  who  was  man  enough  to  go  into 
the  cold  river  for  his  poor  uncle.  A  few  moments  later  the  turtle  had 
been  decapitated  and  Dr.  Barrett  and  the  Captain  were  hard  at  work 
preparing  him  for  the  kettle. 

After  supper,  as  the  great  water  bucket  full  of  turtle  meat  simmered 
over  the  coals,  Captain  John  came  into  the  circle  of  the  firelight  with 
the  turtle's  heart,  still  beating,  in  his  hand.    Advancing  to  me,  he  said : 

"Nephew,  you  call  yourself  a  man !  Know,  then,  since  time  im- 
memorial it  has  been  the  custom  of  the  warriors  among  our  people,  when 
they  wished  to  show  their  valor,  to  devour  the  beating  heart  of  a  'Chief 
Man'  (the  ceremonial  name  of  the  snapping  turtle).  If  you  are  in  truth 
a  man,  prove  it  for  us  !" 

So  saying  he  handed  me  the  heart.  Strange  qualms  seized  me,  but 
I  was  fairly  caught.    To  hesitate  was  to  lose  prestige. 

"Very  well,"  said  I.  "I  am  a  man,  and  will  eat  this  heart,  still  beat- 
ing.    But  if  you  three  are  men,  too,  you  will  join  me !" 

Thus  it  happened  that  we  four,  Dr.  Barrett,  Captain  Satterlee,  Je- 
rome Shawano-mite  and  the  writer,  each  ate  a  quarter  of  that  beating, 
palpitating  heart,  though  I  can  not  say  any  of  us  enjoyed  it.  Uncle 
John  was  inordinatley  proud,  for  both  Petcikunau  ( Medicine  Bundle, 
Dr.  Barrett's  Menomini  name)  and  Little  Weasel  had  shown  them- 
selves to  be  men,  and  we  were  his  nephews. 

As  for  the  rest  of  the  turtle,  we  had  sixteen  quarts  of  soup,  and  it 
was  simply  impossible  for  us  to  eat  it  all,  excellent  though  it  was.  For- 
tunately old  Louis  Pigeon  happened  along,  and  we  feasted  him  to  the 
bursting  point,  and  gave  him  tobacco  to  make  a  speech  to  the  gods  and 
the  souls  of  those  who  had  erected  the  mounds  at  Five  Islands.    This  he 
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did,  in  correct  style,  pouring  out  a  libation  of  the  soup  to  regale  the 
dead  mound  makers.  He  carried  away  some  to  his  wife,  and  yet  we 
had  more  than  we  could  possibly  negotiate.  Perhaps  my  comrades  may 
wonder  where  the  last  few  quarts  went.  If  so,  they  may  learn  from  this 
that  I  returned  them  to  the  river  whence  came  the  old  snapper,  offering 
them  as  a  feast  to  all  the  underwater  monsters  who  dwell  in  the  dismal 
places  on  the  Wolf. 

It  would  not  surprise  me  in  the  least  to  some  day  read  in  some  an- 
thropological publication  a  remarkable  folktale  collected  by  some  future 
ethnologist  among  the  Menomini,  setting  forth  with  great  circumstance 
and  accuracy  the  true  story  of  how  Medicine  Bundle  and  Little  Weasel, 
Menomini  warriors  and  nephews  of  Little  Medicine  Man.  were  men 
enough  to  eat  the  heart  of  a  snapping  turtle  while  it  was  still  beating,  in 
the  dim  days  of  the  past  shortly  after  "the  Menomini  came  out  of  the 
ground." 

After  the  completion  of  the  work  at  Big  Eddy,  camp  was  moved  to 
Paiawisit  lake,  near  the  southeast  corner  of  the  Reserve  in  Oconto 
county.  Here  is  situated  a  group  of  unusually  high  mounds  in  a  dense 
swamp  and  covered  with  a  heavy  growth  of  timber.  Three  of  the 
mounds  which  were  intact — many  of  them  had  been  tampered  with  in 
the  past — were  cleared  of  trees  and  brush  and  opened.  The  most  inter- 
es.ing  tumulus  was  a  high,  round,  so-called  "conical'  pile,  through  which 
a  trench  forty-five  feet  long,  seven  feet  broad  and  nine  and  a  half  feet 
deep  was  cut.  On  the  original  surface  of  the  ground  at  the  bottom  of 
the  mound  was  found  the  dismembered  skeleton  of  a  robust  man,  the 
skull  was  beaten  in  and  both  arms  and  legs  were  missing.  As  usual, 
there  were  no  accompanying  specimens  with  the  interment. 

Here  again  some  difficulty  was  experienced  with  the  Indian  assist- 
ants, for  the  reason  that  there  was  a  deserted  Indian  settlement  situated 
within  a  mile  of  the  spot,  made  in  the  time  subsequent  to  the  arrival  of 
the  Indians  on  the  Menomini  reservation.  Here  there  was  an  old  burial 
ground,  and  from  time  to  time  the  Indians  reported  that  they  could  hear 
the  voices  of  their  by -gone  ancestors,  singing  medicine  songs  accom- 
panied by  the  swish  of  the  gourd  rattle.  However,  suitable  offerings  of 
tobacco  were  made  on  the  sites  of  the  graves,  and  the  spirits  were  pre- 
vailed upon  to  keep  quiet  so  nothing  untoward  would  happen. 

At  this  juncture,  Mr.  Lewis  J.  Dartt,  of  Montello,  Wisconsin,  joined 
our  party  and  camp  was  moved  to  a  locality  known  as  Nakuti's  Berry 
Patch  where  there  is  a  large  mound  group.     Here  a  number  of  mounds 
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were  opened,  nearly  all  of  which  contained  burials,  but  none  of  these  re- 
mains had  mortuary  deposits  or  implements  with  them. 

At  this  locality  game  was  abundant.  On  one  occasion  in  the  morn- 
ing when  we  repaired  to  the  mound  for  work,  we  discovered  that  an  old 
bear  with  two  cubs  had  been  wandering  about  through  the  trees,  their 
tracks  being  plainly  marked  on  the  fresh  sand.  On  another  occasion 
while  looking  for  new  mounds  in  the  neighborhood,  the  tracks  of  four 
bears  and  three  deer  were  located.  We  also  heard  the  howling  of  wolves 
at  night. 


Fig.    3. — Opening    a    large    "Catfish-shaped"'    mound    at    LaBelle    Lake, 
Shawano  County,  Wis. 

After  the  conclusion  of  the  work  at  Nakuti's  Berry  Patch,  the  party 
returned  to  Keshena  where  work  was  begun  upon  a  small  group  of 
mounds  on  Wapus  ridge,  near  the  village.  These  yielded  interesting 
types  of  burials,  as  did  the  small  group  of  mounds  at  Keshena  lake. 
Side  trips  were  made  to  La  Belle  lake  some  20  miles  away  near  the 
South  Branch  Settlement  on  the  reservation  and  to  the  Kakwatch 
Mound  Group,  two  localities  previously  worked  by  us  during  1919. 
These  trips  were  undertaken  for  the  purpose  of  opening  mounds  which 
we  had  not  been  able  to  locate  on  our  previous  visit.    On  the  former  trip 
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the  dense  underbrush  covering  the  site  at  these  points  made  it  impossible 
to  locate  the  mounds. 

An  interesting  site  was  found  on  the  Makimitas  place  at  Keshena. 
Here  was  a  large  series  of  pits  which  were  apparently  graves,  the  con- 
tents of  which  were  subsequently  disinterred  by  the  natives.  The  bones 
of  the  dead  were  apparently  removed  and  then  burned  to  ashes  in  the 
bottom  of  the  opened  grave,  the  ashes  subsequently  being  gathered  up, 
like  those  at  the  Big  Eddy  site,  and,  in  so  far  as  the  larger  fragments 


Fig.  4. — A   mixed    burial,    partly    calcined    and    partly    unburned    human 
bones.     LaBelle  Lake  mound  group,   Shawano   County,   Wis. 

of  bones  were  concerned,  they  were  reburied  in  nearby  mounds.  In 
these  pits  some  fragments  of  bones  which  had  escaped  final  cremation, 
were  discovered.  A  similar  case  of  partial  cremation  is  shown  in  figure 
4,  a  mixed  burial  in  a  mound  at  La  Belle  lake. 

A  village  site  in  a  swamp  near  Watasa  lake  was  next  explored. 
Here  the  wigwams  had  been  erected  on  long,  low  domiciliary  mounds, 
and  these  were  filled  with  kitchen  refuse.  It  is  of  interest  to  observe 
that  the  potsherds  from  this  site  sometimes  differed  widely  from  those 
found  elsewhere  on  the  trip.  Various  instances  of  bundle  reburial,  such 
as  that  shown  in  figure  5,  were  also  found. 
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burial — human  bones  gathered  after  decomposition 
of  the  flesh  and  deposited  in  a  mound.  LaBelle  Lake  mound  group, 
Shawano  County,  Wis. 


Fig.    6. — Laying    bare    a    burial.       Kakwatch    mound    group,    Shawano 

County,  Wis. 
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All  in  all,  the  expedition  was  very  successful  in  gathering  new  data 
on  the  mound  problems  of  Wisconsin,  and  brought  in  a  good  series  of 
specimens  illustrating  the  life  of  the  prehistoric  natives  of  this  section. 
Some  interesting  articles  were  also  obtained  from  the  modern  Menomini 
Indians  who  still  dwell  at  Keshena. 

On  July  19,  1920,  Mr.  John  Jeske  of  the  Deparlment  of  Groups  and 
Murals  and  Mr.  Lewis  J.  Dartt,  of  Montello,  repaired  to  the  vicinity  of 
Kingston,  Wisconsin,  to  work  on  the  Grand  river  mound  group  and  vil- 


Fig.  7, 


-Flexed  burial  with  pottery  vessel.     Grand  River  mound  group, 
near  Kingston,  Green  Lake  County,  Wis. 


lage  site.  Sixteen  mounds  were  excavated,  and  thirty-eight  burials  were 
unearthed.  A  typical  one  of  these  is  shown  in  figure  7.  With  the  burials 
were  several  interesting  accompanying  specimens  of  pottery  vessels,  and 
in  one  case  a  fine  bracelet  of  native  copper  beads  (Fig.  8)  was  found  in 
position  on  the  arm  of  the  skeleton  of  a  small  child.  A  number  of  refuse 
pits  and  camp  sites  were  also  investigated  and  yielded  a  large  quantity 
of  fine  bone  implements,  some  excellent  pottery  sherds  and  a  few  articles 
of  copper.  Among  the  more  interesting  specimens  found  in  the  refuse 
pits  and  camp  sites,  were  fish-shaped  pendants  carved  of  Unio  shell. 


1921] 


SKINNER,  ARCHEOLOGICAL  WORK  OF  THE   MUSEUM. 


21 


Fig.  8. — Wristlet  of  tubular  copper  beads  obtained  from  a  mound 
burial  in  the  Grand  River  mound  group,  near  Kingston,  Green  Lake 
County,  Wis. 


Fig.  9. — Pottery  vessel  found  with  a  mound  burial  in  the   Grand  River 
mound  group,  near  Kingston,  Green  Lake   County,  Wis. 
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The  pottery  and  the  bone  implements  formed  an  especially  welcome  ad- 
dition to  our  collection.  One  of  the  small  pottery  vessels  is  shown  in 
figure  9. 

The  results  of  this  work  and  of  that  done  in  Shawano  and  Oconto 
counties  will  later  be  published  by  the  Museum  in  the  form  of  two  short 
papers  illustrated  by  photographs  taken  in  the  field. 


COLLECTING  AMONG  THE  BLACKFOOT 
INDIANS 

By  S.  A.  Barrett3 

On  July  26th,  Mr.  George  Peter,  the  Museum's  artist,  and  the  writer 
reached  the  Blackfoot  Indian  Agency  at  Browning,  Montana.  We 
were  at  once  most  cordially  received  by  the  authorities,  especially  by 
Mr.  Campbell,  the  Superintendent  in  charge  of  this  great  reservation 
which  comprises  about  1,000,000  acres,  chiefly  of  rolling  prairie,  abut- 
ting on  the  eastern  foothills  of  the  Rockies  and  adjoining  Glacier  Na- 
tional Park. 

Mr.  Campbell  was  at  that  time  engaged  in  a  survey  of  the  full-blood 
population  of  the  reservation  and  kindly  invited  us  to  join  his  party  on 
a  trip  over  to  the  Two-Medicine  and  Heart  Butte  country,  about  forty 
miles  south  of  the  Agency. 

For  our  comfort  ( ?),  he  called  into  service  a  government  Ford,  with 
Mr.  Stone,  the  reservation's  supervisor  of  live-stock,  as  chauffeur.  There 
are  relatively  few  fertile  and  well-watered  spots  in  this  region,  each  suit- 
able for  a  small  Indian  farm.  These  are  ordinarily  widely  separated 
and  our  driver  usually  took  the  most  direct  route,  up  hill  and  down  dale, 
over  an  unchartered  and  trackless  waste  of  rolling  prairie,  cut  by  deep 
gulches  and  often  by  canyons,  where  the  swift  rivers,  fed  by  the  glaciers 
of  the  higher  mountains  course  through  the  reservation.  In  fact,  the 
prairie  was  not  the  only  thing  that  rolled  and  an  hour  over  that  rocky, 
gullied  prairie  is  guaranteed  to  shake  out  of  the  system  any  ailment  to 
which  human  flesh  is  heir. 

Arrived  at  Heart  Butte,  which  derives  its  name  from  the  imposing 
butte  which  juts  up  back  of  this  sub-agency,  we  soon  found  excellent 
conditions  for  our  work.  Here  were  many  old  full-bloods  who  were 
acquainted  with  primitive  customs,  and  nearby  we  found  an  old  buffalo 
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drive  or  "piskun"  as  it  is  called  in  Blackfoot,  with  its  adjacent  camp 
site.4 

By  August  first,  we  were  hard  at  work,  with  the  aid  of  an  able 
guide  and  interpreter.  Our  first  task  was  to  secure  the  model  for  the 
Museum  group  showing  the  buffalo  drive,  and,  while  Mr.  Peter  set  about 


Indian  group  model, 
vation,   Montana. 


etching    background    for    Plains 
Badger  Creek,  Blackfoot  Reser- 


sketching  the  background  for  this  (figure  10),  the  writer,  accumulated 
information  and  secured  specimens  for  the  Museum's  collections. 

The  si'e  to  be  reproduced  in  our  group  is  the  old  buffalo  drive  on  the 
north  bank  of  Badger  Creek  about  five  miles  north  of  Heart  Butte. 


informants  state  that  the  Indians  had  certain  spots  where  the  fixed  win- 
ter camps  were  established  in  the  fall  of  the  year.  At  this  season  the  buffalo 
were  fat  and  prime  and  the  drives  to  secure  a  winter's  food  supply  were 
usually  held  immediately  after  this  fixed  camp  was  established. 
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Here  the  bank  rises  in  a  sheer  bluff  about  one  hundred  and  fifty  feet 
high  and  it  was  at  this  point  that  the  Indians  drove0  the  buffalo  over  the 
brink,  breaking  legs,  necks  and  backs  in  the  fall.  Such  a  spot  netted  the 
camp  at  a  single  drive  tons  of  meat  which  was  dried  and  made  into 
pemmican  for  winter  use.  The  face  of  this  cliff  with  the  rolling  prairie 
over  which  the  drive  was  made  is  shown  in  figure  11. 

Though  there  has  not  been  a  drive  at  this  spot  for  over  a  hundred 
years,  there  still  remained  the  vestiges  of  the  rock  piles,  behind  which 
the  hunters  hid  as  the  herd  approached.  Originally  these  rock  piles  were 
each  about  two  feet  high,  just  large  enough  to  conceal  a  squatting  man. 
They  were  arranged  in  a  V  shape.  The  lines  were  a  half  mile  or  more 
long,  about  a  quarter  of  a  mile  apart  at  their  outer  or  larger  end  and 
converged  until,  at  the  brink  of  the  precipice,  they  were  not  over  fifty 
feet  apart.  These  dimensions  were  up  to  twice  as  great  at  certain  other 
drive  sites,  but  the  proportions  are  similar  in  all. 

One  or  two  men  carefully  drove  or  enticed  the  desired  portion  of  a 
herd  within  the  outer  end  of  the  V-shaped  drive.  Too  many  were  likely 
to  prove  unmanageable,  besides  the  Indians  profess  to  have  had  a  desire 
to  conserve  the  supply.  When  the  buffalo  were  well  within  the  lines, 
those  hiding  behind  the  stone  and  brush  shelters,  showed  themselves 
slightly  and  thus  mildly  alarmed  the  herd,  gradually  working  it  toward 
the  precipice.  The  farther  the  buffalo  went  down  between  the  converg- 
ing lines,  the  more  confused  and  frightened  they  became,  for  the  nearer 
they  approached  the  brink,  the  closer  together  stood  the  rock  piles,  each 
with  its  shouting  hunter  waving  his  robe  and  otherwise  frightening  the 
animals.  As  the  herd  passed  each  man,  he  followed,  closing  in  and  cut- 
ting off  retreat  if  any  of  the  animals  attempted  to  turn  back,  which 
rarely  happened. 

To  add  to  the  stampede,  there  were  two  piles  of  stones  some  distance 
out  within  the  lines  and  directly  in  the  path  of  the  oncoming  herd.  These 
two  stations  were  occupied  by  two  of  the  bravest  and  most  fearless 
hunters,  whose  duty  it  was  to  put  the  final  touch  on  the  confusion  of  the 
herd  by  waiting  till  the  leaders  approached  the  very  brink  of  the  precipice 
and  then  springing  suddenly  up  and  especially  frighten  these  foremost 
animals  which,  being  thus  completely  hemmed  in  on  all  three  sides,  nat- 


5Before  the  advent  of  the  horse,  the  Blackfoot  also  stalked  the  buffalo.. 
One  method  was  as  follows.  Selecting  if  possible,  a  herd  lying'  at  rest  on  the 
prairie,  two  men  took  a  buffalo  robe,  held  it  up,  hair  side  outward,  before 
them  and  slowly  advanced,  the  while  imitating  the  bellowing'  of  a  bull.  Sev- 
eral other  hunters,  armed  with  bows  and  arrows,  were  screened  by  the  raised 
robe.  This  ruse  enabled  the  hunters  to  approach  very  near  the  herd.  If  some 
of  the  animals  did  take  any  alarm  at  all,  they  would  rarely  do  more  than  rise 
and  gaze  curiously  at  the  advancing'  robe.     They  would  never  stampede. 
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urally  took  the  fatal  plunge.  Even  had  they  tried  at  this  juncture  to 
turn  back,  they  would  have  been  unable  to  do  so  because*  of  the  rush  of 
the  animals  behind  them,  which  would  have  forced  them  tumbling  over 
to  their  deaths  below. 

Should  any  lucky  one  escape  death  or  injury  at  the  foot  of  the 
precipice  he  found  himself  within  a  pound8  or  enclosure  of  poles  or  brush 
running  out  from  the  base  of  the  cliffs.  He  could  then  be  dispatched 
at  will  by  the  hunters. 


11.- 


-Site  of  the  old  buffalo  drive,  or  piskun,  on  the  north  bank  of 
Badger  Creek,  Blackfoot  Reservation,  Montana. 


Not  only  did  we  trace  out  the  remains  of  the  converging  lines  of 
stone  piles,  but  at  the  base  of  the  cliff  we  discovered  in  a  recent  under 
cut  of  the  bank  near  the  water's  edge,  two  layers  of  buffalo  bones. 
One  of  these  layers  is  shown  in  figure  12.  These  were  the  remains  of 
the  tough  old  bulls7  and  the  scrawny  animals  which  were  deemed  unfit 
for  food  and  which  were  allowed  to  remain  where  they  fell.     The  talus 


"Informants  claimed  that  no  corral  was  required  in  the  winter  season  if  a 
stream  or  lake  lay  at  the  foot  of  the  precipice.  Any  animals  which  might  sur- 
vive the  fall,  would  flounder  on  the  ice  and  fall  an  easy  prey  to  the  hunters. 

7The  meat  of  an  old  bull  is  said  to  be  palatable  only  in  the  late  spring-.  It 
is  then  fat  and  lacks  the  rank  flavor  of  the  rutting  season. 
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Fig.  12. — Buffalo  bones  at  the  base  of  the  cliff  of  the  buffalo  drive  shown 

in    Fig.    11. 


Fig.  13. — Model  of  a  buffalo  drive.     Made  by  a  Blackfoot  Indian. 
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of  the  cliff  covered  and  preserved  these  bones  until  unearthed  by  the 
under-cutting  of  the  bank  a  century  or  more  later. 

Two  of  the  oldest  men  on  the  reservation  claimed  that  they  had 
themselves,  when  very  young  men,  participated  in  buffalo  drives,  but 
never  at  this  site.  The  middle-aged  men,  however,  all  understand  thor- 
oughly the  methods  employed  in  such  a  drive.  This  was  shown  by  our 
guide,  who,  while  at  the  bottom  of  the  cliff  above  mentioned,  secured 
some  bluish  clay.    Arrived  at  the  top  of  the  cliff,  he  proceeded  to  model, 


Fig.    14. — Typical    Blackfoot    Indian    family    in    modern    native    dress. 
Blackfoot  Reservation,  Montana. 

with  considerable  skill,  a  buffalo  herd  and  drive,  using  pebbles  to  repre- 
sent the  piles  of  stones.    The  result  of  his  work  is  shown  in  figure  13. 

Having  completed  our  model  and  verified  its  details,  by  questioning 
the  older  people,  we  devoted  ourselves  to  obtaining  life  masks  in  plaster, 
oil  sketches  and  photographs,  of  some  typical  full-bloods,  also  to  the 
completing  of  our  collection. 

In  collecting  we  were  confronted  by  the  fact  that  common  utensils, 
food  stuffs,  weapons  and  implements,  such  as  might  be  expected  in 
abundance,  were  very  scarce,  while  sacred  bundles  and  other  ceremonial 
paraphernalia  were  relatively  abundant  and  more  easy  to  obtain  than 
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were  the  items  of  daily  use.  This  is  clue  to  the  fact  that  these  people 
have  heen  just  long  enough  in  contact  with  the  white  man  to  have  sub- 
stituted his  utensils,  implements  and  foods  for  their  own.  Even  their 
ceremonial  dress  is  greatly  modified  as  is  shown  in  figure  14.  Their 
daily  dress  is  that  of  the  white  man  throughout.  Further,  they  were  ap- 
proaching the  point  where  many  of  them  were  ready  to  give  up,  to  some 
extent  at  least,  their  old  ceremonial  practices  and  dispose  of  the  cere- 
monial bundles. 

Of  the  several  types  of  bundles  obtained,  one  of  the  most  character- 
istic was  the  iniskim  or  the  so-called  buffalo  or  painted  lodge  bundle, 
various  specimens  of  which  were  added  to  the  Museum's  collection. 
Some  of  the  most  interesting  of  these  are  shown  in  figure  46. 

The  story  of  the  buffalo  bundle,  its  origin  and  use  are  given  in  some 
detail  in  these  pages  in  an  article  entitled,  "The  Blackfoot  Iniskim  or 
Buffalo  Bundle,  Its  Origin  and  Use."s 


COLLECTING  FOR  THE  MUSEUM'S   NEW 
SERIES   OF   BIRD   GROUPS 

By  Geo.  Shrosbree0 

After  a  period  of  nine  years,  from  1911  to  1920,  during  which  time 
the  collecting  of  specimens  of  mammals  and  birds  had  been  suppressed 
or  discouraged,  a  change  of  policy  was  inaugurated  by  the  new  Director 
upon  his  appointment  to  that  office,  his  policy  being  to  do  first-hand 
collecting  with  full  data  rather  than  to  purchase  specimens. 

As  soon  as  this  policy  was  announced,  the  writer  commenced  to  make 
plans  for  the  season  of  1921.  Dr.  Barrett  had  suggested  the  building  of 
a  large  series  of  bird  groups,  including  nests,  young,  eggs,  etc.  I  knew 
of  a  colony  of  Great  Blue  Herons  at  Fox  Lake,  Wisconsin,  and  a  colony 
of  Black-crowned  Night  Herons  near  Darlington.  Wisconsin,  so  I 
booked  these  two  colonies  as  a  part  of  the  first  season's  "raids."  It  is, 
of  course,  very  easy  to  make  plans  of  this  kind,  but  the  real  test  comes 
in  securing  the  specimens.  The  Great  Blue  Herons  had  built  their  nests 
in  large  oak  and  maple  trees  seventy  to  eighty  feet  up,  and  almost  in- 
variably from  eight  to  twelve  feet  out  from  the  trunk.  Here  was  a 
situation  calling  for  real  "pep"  and  a  level  head. 


"Equally  interesting  facts  were  secured  concerning  the  Beaver  Bundle  and 
others,  hut  the  iniskim  will  serve  as  a  type  of  the  Blackfoot  sacred  parapher- 
nalia. 

'Chief  Taxidermist,  Milwaukee  Public  Museum. 
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The  appointment  of  Mr.  Herbert  L.  Stoddard,  of  the  Harris  School 
Extension  of  the  Field  Museum  of  Natural  History,  Chicago,  solved 
that  problem.    He  reported  for  duty  early  in  January. 

Soon  afterwards  I  suggested  to  the  Director  that  it  might  be  a  good 
idea  to  send  Mr.  Stoddard  on  a  general  reconnaissance  in  Sauk  and  Co- 
lumbia Counties,  Wisconsin,  territory  with  which  he  was  very  familiar. 
He  left  for  the  field  April  eighth,  and  about  three  weeks  later  he  sent 
word  that  he  had  discovered  a  colony  of  Double-crested  Cormorants. 
Here  was  our  third  "booking"  of  large  nesting  colonies.     The  colonies 


Fig.  15. — A  large  burr  oak  with  nests  of  the  Great  Blue  Heron.  This 
illustration  shows  a  collector  ascending  the  tree.  Fox  Lake,  Dodge 
County,  Wis. 

were  widely  separated.  One  was  situated  about  seventy  miles  northeast 
of  what  was  to  be  our  headquarters,  and  another  seventy  miles  south. 
This  and  other  reports  which  I  received  from  Mr.  Stoddard  made  me 
restless — in  fact,  I  had  the  "fever."  It  was  necessary  to  prepare  a  sched- 
ule for  the  different  expeditions  situated  so  many  miles  apart,  but  to 
arrange  for  the  birds  to  be  ready  when  we  called  was  an  entirely  differ- 
ent matter. 

However,  on  May  eleventh  I  got  word  by  long  distance  from  Mr. 
Matt.  J.  Baird,  Fox  Lake,  Wisconsin,  whose  family  owns  the  property 
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on  which  the  Great  Blue  Heron  colony  is  situated,  that  the  young  were 
hatching.  I  left  for  the  field  the  following  day.  Mr.  Stoddard  joined 
me  May  sixteenth.  The  memhers  of  the  Baird  family  were  enthused 
with  the  work  we  were  doing  and  assisted  us  in  many  ways. 

Upon  our  first  visit  to  the  heronry  the  birds  did  not  appear  to  be 
very  shy.  They  hovered  over  head  or  perched  in  the  tree-tops  seventy- 
five  or  a  hundred  yards  away,  but  after  Mr.  Stoddard  had  appeared  in 
the  tree-tops,  as  shown  in  figure  15,  and  had  stolen  one  or  two  of  their 
nests  with  the  young,  they  gradually  became  more  wary. 

We  made  it  a  rule  to  watch  for  the  birds  that  would  light  near  the 
nests  we  had  decided  to  collect.  By  shooting  these,  no  orphans  were 
left  in  the  heronry.  I  had  no  difficulty  in  getting  them  at  seventy  to 
seventy-five  yards  with  my  22  Stevens  Favorite,  using  22  long  rifle 
cartridges. 

One  heron  that  Mr.  Stoddard  shot  was  eviden  ly  just  returning  from 
its  feeding  ground,  for  it  had  a  nine  and  a  half  inch,  and  a  nine  inch 
carp  in  its  gullet,  and  one  eleven  and  a  half  inch  carp  in  its  stomach, 
about  three  inches  of  which  also  was  sticking  up  in  the  gullet,  the  bird's 
stomach  being  too  small  to  accommodate  it.  These  carp  were  quite 
fresh,  there  being  no  sign  of  the  digestive  juices  having  yet  worked  upon 
them. 

One  day  I  found  a  young  heron  which  had  fallen  from  its  nest.  It 
had  become  fairly  well  feathered,  standing  about  a  foot  high,  and  ap- 
peared to  be  very  hungry  as  it  opened  its  mouth  wide  for  me  to  feed  it. 
I  looked  around  for  a  frog.  I  had  seen  plenty  of  them  in  that  part  of 
the  woods,  which  was  swampy  in  places.  Being  unable  at  that  time, 
however,  to  locate  a  frog,  I  finally  found  a  small  toad  which  the  fledg- 
ling eagerly  swallowed. 

I  watched  the  heron  to  see  what  effect  it  might  have,  and  in  about 
three  or  four  minutes  the  toad  was  disgorged,  looking  none  the  worse 
for  its  experience,  but  there  was  a  very  sick  young  heron.  Not  only  was 
it  unable  to  stand  up,  but  the  bright  greenish-yellow  of  its  skin  appeared 
to  have  faded,  so  I  chloroformed  it  to  end  its  troubles. 

This  reminded  me  of  an  incident  that  occurred  a  few  years  ago.  I 
owned  a  very  finely  bred  fox  terrier  whose  delicately  tinted  pink  skin 
showed  through  its  short  hair.  One  day  while  strolling  on  the  out- 
skirts of  Milwaukee  he  found  a  toad  which  he  playfully  picked  up  and 
dropped  several  times.  In  a  few  moments  I  noticed  that  a  ball  of  foam 
had  formed  on  either  side  of  the  dog's  mouth.  He  then  collapsed,  his 
legs  crumpled  under  him  and  his  pink  skin  changed  to  a  chalky  white. 
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I  picked  him  up  and  carried  him  home,  gave  him  a  dose  of  castor  oil,  and 
then  a  hot  bath  which  caused  him  to  vomit.  By  the  following  morning 
he  seemed  to  have  fully  recovered.  The  discomfiture,  like  that  of  the 
young  heron,  was  probably  caused  by  the  poison  exuded  by  the  toad  as 
a  natural  means  of  defense. 

One  remarkably  fine  heron's  nest,  situated  about  eighty  feet  up  was 
so  placed  that  Mr.  Stoddard  found  it  impossible  to  reach,  but  he  was 
able  to  see  that  it  contained  some  very  young  herons,  which  he  decided 
to  secure.  After  tieing  a  rope  to  the  main  limb  supporting  the  nest,  then 
tieing  the  other  end  to  the  main  trunk,  he  sawed  through  the  limb  and 
lowered  it  to  the  ground.  The  nest  turned  upside  down  and  the  young 
birds  fell  about  eighty  feet  to  the  ground.  I  stood  off  at  a  distance,  but 
close  enough  to  see  where  the  young  birds  landed.  To  our  surprise  the 
birds  appeared  to  be  unhurt,  and  soon  opened  their  mouths  to  be  fed. 
When  the  nest  was  lowered  to  the  ground  it  was  found  to  be  in  perfect 
condition  and  not  in  the  least  dislodged  from  its  position  on  the  limb. 

After  iaking  care  of  all  the  specimens,  we  packed  and  expressed  them 
to  Milwaukee  and  then  made  our  way  to  Prairie  du  Sac,  which  was  to 
be  our  headquarters  for  the  remainder  of  the  work.  Arriving  at  Prairie 
du  Sac,  Mr.  Stoddard  made  another  visit  to  the  Double-crested  Cormor- 
ant colony,  sixteen  miles  up  the  Wisconsin  river,  but  found  that  the 
young  were  not  yet  hatched.  We  then  proceeded  on  our  way  to  the 
colony  of  Black-crowned  Night  Herons  near  Darlington,  seventy-two 
miles  from  Prairie  du  Sac,  where  Mr.  Stoddard  had  previously  obtained 
permission  to  collect.  When  this  permission  was  obtained  and  after  ex- 
amining some  of  the  eggs,  he  could  judge  pretty  closely  the  time  the 
young  would  hatch,  as  was  shown  by  the  condition  of  the  colony  when 
we  arrived. 

Mr.  E.  D.  Ochsner  of  Prairie  du  Sac  conveyed  us  to  Darlington  in 
his  Ford  car,  leaving  Prairie  du  Sac  at  6:00  A.  M.,  June  3rd,  arriving 
at  Darlington  at  9 :30  A.  M.  By  6 :00  P.  M.  we  had  secured  practically 
all  the  material  for  the  group.  At  the  time  we  reached  the  farm  house 
the  farmer  was  away  in  the  field,  so  we  made  known  the  object  of  our 
visit  to  his  wife,  and  proceeded  to  the  woods. 

The  birds,  we  found,  had  used  very  poor  judgment  in  the  selection 
of  a  site,  it  being  situated  in  the  corner  of  a  woods  near  the  junction  of 
two  roads,  and  the  boys  from  the  surrounding  farms  had  visited  the 
colony  and  had  shot  many  of  the  birds.  However,  we  secured  a  suf- 
ficient number  of  adult  birds,  young,  eggs  and  nests  to  make  a  good 
sized  group. 
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We  then  loaded  Mr.  Ochsner's  Ford  to  the  limit,  and  we  arrived  at 
the  farm  house  just  as  the  farmer  returned  from  his  work  in  the  field. 

The  reception  he  gave  us  was  anything  but  a  welcome,  saying  that 
if  he  had  been  home  when  we  arrived  he  would  not  have  allowed  us  to 
go  into  his  woods.  He  was  angry  because  the  boys  had  shot  a  lot  of 
the  birds  and  he  was  venting  his  wrath  on  us.  He  said  the  game  war- 
den had  told  him  he  did  not  believe  we  had  any  right  to  shoot  the  birds. 
The  game  warden,  however,  did  not  visit  us  to  find  out  whether  or  not 


Fig.  16. — Nests  of  the  Great  Blue   Heron.   Lake  Wisconsin,  near   Okee, 
Columbia  County,  Wis.     Photo  by  VV.  D.  Richardson,  Chicago. 


we  had  collecting  permits.  In  a  little  while  he  became  more  calm,  and 
he  and  Mr.  Ochsner  got  into  friendly  conversation.  Then  it  developed 
that  they  were  acquainted  with  mutual  school  chums,  relatives  and  neigh- 
bors. That  little  bit  of  diplomacy  on  Mr.  Ochsner's  part  won  the  day. 
The  farmer  became  friendly,  immediately  invited  us  to  supper,  and  to 
stay  over  night.  He  did  not  say  another  word  about  Night  Herons,  and 
proved  himself  not  a  bad  sort  of  fellow  after  all.  We  slept  well  that 
night  after  a  ride  of  seventy-two  miles  in  a  Ford  and  a  hard  day's  work 
in  the  woods. 
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We  were  up  early  next  morning.  Mr.  Ochsner  and  myself  went  to 
Darlington  to  get  packing  boxes  and  some  rough  lumber  for  crating  the 
nests  and  limbs,  while  Mr.  Stoddard  went  to  the  woods  to  secure  one 
more  nest  with  some  young  birds.  We  were  having  a  rather  strenuous 
time,  and  did  not  wish  to  stay  to  prepare  our  birds.  We  soon  had  the 
nests  and  trees  packed  and  at  the  express  office.  We  had  placed  the 
young  birds  in  alcohol  and  packed  the  adult  birds  and  eggs  in  the  Ford 
along  with  our  collecting  outfit,  and  by  2 :00  P.  M.  we  had  started  on  our 
way  back  to  Prairie  du  Sac,  arriving  there  at  7 :00  P.  M. 


V. 


Fig.  17. — Nests  of  the  Great  Blue  Heron  and  Double-Crested  Cor- 
morant. Lake  Wisconsin,  near  Okee,  Columbia  County,  Wis.  Photo 
by  W.  D.  Richardson,  Chicago. 


We  had  travelled  in  all  154  miles  and  had  secured  the  specimens  and 
all  necessary  accessories  for  a  large  bird  group,  in  thirty-seven  hours. 
This  trip  serves  to  emphasize  the  value  of  a  light  truck  in  field  work. 

Having  skinned  the  Night  Herons,  we  prepared  to  make  our  final 
"raid"  on  the  Cormorants.  I  first  secured  the  services  of  Mr.  Lawrence 
Keller,  a  farmer  near  Prairie  du  Sac,  who  owned  a  large  flat-bottomed 
power  boat,  just  the  thing  we  needed  for  the  work  in  hand.  Fortunately 
for  us,  Mr.  Keller  was  as  much  interested  in  the  work  as  any  of  us. 
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Mr.  Albert  Gastrow  met  us  at  the  place  of  embarkation.  He  had  al- 
ready secured  a  good  mess  of  fish  for  lunch.  Mr.  Ochsner  turned  out 
with  his  indispensable  "Lizzie"  into  which  he  loaded  all  our  equipment 
which  we  transferred  to  the  boat  moored  two  miles  up  the  river. 

Our  collecting  party  consisted  of  Lawrence  Keller,  Captain  of  the 
boat,  Albert  Gastrow,  H.  L.  Stoddard  and  myself.  Besides  the  above 
mentioned,  we  had  on  board  Mrs.  Shrosbree,  Mrs.  Stoddard  and  Mrs. 
Ochsner.  They  were  landed  on  an  island  about  a  mile  from  the  Cormor- 
ant colony  where  they  made  camp  and  prepared  meals  for  the  party. 
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Fig.    18. — Young   Double-Crested    Cormorants   in   nest. 
Okee,  Columbia  County,  Wis. 

After  all  the  adult  birds  needed  had  been  secured,  the  big  and  hazardous 
job  of  securing  the  nests  with  the  young  was  undertaken.  The  trees  in 
which  these  nests  were  built  had  been  flooded  to  a  depth  of  twenty  to 
twenty-five  feet  (see  figure  16),  since  the  completion  of  the  Prairie  du 
Sac  power  dam,  about  seven  years  before  our  visit.  The  trees  were  dead 
and  rotten,  making  it  very  uncertain  as  to  whether  they  would  support 
Mr.  Stoddard's  one  hundred  and  fifty  pounds.  A  closer  view  of  one  of 
the  tree  tops  with  Heron  and  Cormorant  nests  is  shown  in  figure  17,  and 
a  nest  of  the  very  young  Cormorants  is  shown  in  figure  18.  After  tieing 
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our  boat  to  a  tree  holding  nests,  Mr.  Stoddard  would  make  his  perilous 
climb,  taking  a  rope  along  and  then  dropping  one  end.  We  tied  to  this 
rope  end  a  saw,  camera  or  anything  he  needed  for  his  work.  Then  as  a 
precautionary  measure  the  boat  was  taken  away  to  a  safe  distance  for 
fear  that  the  tree  might  break  or  fall  over.  This  did  not  happen,  how- 
ever, all  the  nests  being  lowered  into  the  boat  in  perfect  condition.  We, 
especially  Mr.  Stoddard,  had  put  in  a  strenuous  day,  though  everybody 
enjoyed  the  work,  and  the  weather  man  had  been  good  to  us.  As  is 
shown  in  figure  19,  Captain  Keller  had  a  capacity  load  to  take  back  to 


Fig.  19. — Collecting  material  for  the  Museum's   Cormorant  group, 
lumbia  County,  Wis. 


Co- 


Prairie  du  Sac;  it  consisted  of  seven  persons,  four  large  Cormorants' 
nests  and  one  immense  Great  Blue  Heron's  nest  with  the  parts  of  the 
trees  in  which  they  had  been  built.  There  were  also  some  large  trunks 
of  trees  and  a  large  number  of  sections  of  trees  in  which  woodpeckers 
and  other  birds  were  nesting.  Arriving  at  our  landing  place  two  miles 
above  Prairie  du  Sac  we  were  met  by  Mr.  Ochsner  with  his  famous 
"Lizzie".    He  never  failed  us. 

I  never  saw  such  loads  piled  inside  and  outside  of  a  car  before. 
The  inside  was  packed  full,  outside  on  the  running  boards  were  logs, 
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nests,  and  all  kinds  of  material  to  be  used  in  the  building  of  the  group. 
Captain  Keller  also  brought  his  car  into  service  and  carried  a  similar 
load.    At  last  the  entire  outfit  was  back  at  headquarters. 
It  was  the  "End  of  a  Perfect  Day." 


A   SPRING   COLLECTING   TRIP   TO    THE 
WISCONSIN   RIVER 

By  H.  L.  Stoddard10 

April  9,  1921,  I  left  the  Museum  for  Prairie  du  Sac,  Sauk  county, 
supposedly  for  a  ten  days'  collecting  trip,  the  main  object  of  which  was 
the  securing  of  a  nest  of  the  Red-shouldered  Hawk.  By  the  time 
this  had  been  accomplished,  considerable  other  desirable  material  of 
greater  importance  had  been  located,  and  consequently  I  was  instructed 
to  stay  out  and  collect,  if  feasible,  group  material  of  the  Duck  Hawk, 
Prairie  Chicken,  Double-crested  Cormorant  and  other  species. 

Other  trips  to  this  section,  made  previous  to  1913  for  this  Museum 
as  well  as  one  in  the  interests  of  the  Field  Museum  of  Chicago,  had  been 
very  successful.  This  was  partly  due  to  the  favorable  formation  of 
the  country,  which  includes  such  diverse  and  fine  collecting  grounds  as 
the  rugged  Baraboo  Bluffs,  the  heavily  timbered  bottoms  of  the  Wiscon- 
sin river,  large  marshes  and  savannas,  sandy  prairies,  rich  farming 
lands,  and,  last  but  not  least,  the  great  flooded  area  above  the  Prairie  du 
Sac  power  dam  known  as  Lake  Wisconsin.  Another,  and  very  important 
reason  why  these  expeditions  had  proven  successful  was  because  of  the 
large  amount  of  help  received  from  such  good  friends  of  the  Museum 
and  its  representative  as  Mr.  E.  D.  Ochsner  of  Prairie  du  Sac,  Mr.  Bert 
Laws  of  Mazomanie,  Mr.  Albert  Gastrow  of  West  Point,  Columbia 
county,  and  many  others.  These  gentlemen  gave  a  great  deal  of  time, 
as  well  as  furnishing  Fords,  boats,  lodgings  whenever  desired,  and  other 
favors  too  numerous  to  mention. 

Sunday,  April  10th,  proved  to  be  one  of  the  most  strenuous  days  of 
a  strenuous  trip.  Early  in  the  morning  Gastrow,  Ochsner  and  I  set  out 
in  a  rowboat  to  explore  Lake  Wisconsin.  Noon  found  us  eating  our 
lunch  about  eight  miles  up  the  lake,  and  within  sight  of  the  weird  gray 
forest  of  leafless  and  barkless  trees,  standing  in  twenty  or  more  feet  of 
water,  that  stretches  for  miles  above  Merrimac  and  Okee.  A  section  of 
this  strange  forest  is  shown  in  figure  16.     Double-crested  Cormorants 
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were  present  in  considerable  numbers  and  late  in  the  afternoon  we  lo- 
cated a  joint  nesting  colony  of  these  interesting  birds  and  Great  Blue 
Herons.  Just  why  these  two  species  chose  to  nest  in  the  same  trees,  as 
shown  in  figure  17,  when  they  had  thousands  to  select  from,  is  a  mys- 
tery, but  here  they  were,  the  huge  nests  of  the  Herons  in  the  slender 
top  limbs  and  the  smaller  nests  of  the  Cormorants  in  the  heavy  forks 
lower  down.  Hundreds  of  Cormorants  were  about,  most  of  which  were 
migrants  on  their  way  north,  and  eight  extra  fine  specimens  were  taken. 
We  had  a  lively  time  with  them  as  they  are  as  hard  to  kill  as  geese,  and 
swim  long  distances  under  water  when  injured.  A  month  later  we  were 
successful  in  obtaining  fine  group  material  here. 

On  this  first  trip  there  were  literally  thousands  of  Canada  Geese  in 
the  flooded  area  and  we  worked  hard  to  collect  a  few.  A  few  days 
later  when  another  trip  was  made  with  good  equipment  for  taking  them, 
we  found  that  they  had  left  for  the  north.  As  it  was  now  sundown  and 
we  still  had  twelve  miles  to  row  against  the  wind  and  wave,  the  "wild 
goose  chase"  was  abandoned  for  the  time  being,  and  we  bent  to  the  oars, 
arriving  at  Gastrow's  farm  at  nine  in  the  evening.  For  two  weeks  I  had 
good  cause  to  remember  the  trip,  as  a  badly  swollen  wrist  resulted.  On 
this  trip  an  Evinrude  motor  would  have  saved  the  day. 

As  it  was  necessary  to  keep  a  close  watch  on  the  nesting  Cormorants, 
many  subsequent  trips  were  made  to  this  unique  lake. 

Previous  to  leaving  the  Museum  we  had  discussed  the  desirability  of 
collecting  a  number  of  Prairie  Chickens  to  illustrate  in  group  form  the 
curious  habit  of  these  birds  of  meeting  mornings  and  evenings  in  spring 
to  "coo,"  strut,  fight,  and  otherwise  perform.  Here  at  Prairie  du  Sac 
it  was  found  that  such  material  could  be  collected  to  good  advantage  on 
the  barren  west  end  of  Sauk  Prairie  where,  Mr.  Ochsner  says,  that,  to 
his  certain  knowledge,  these  birds  have  gone  through  their  antics  on  a 
particular  knoll  for  thirty  years.  We  made  about  twenty  trips  to  this 
place  and  succeeded  in  gathering  the  necessary  data  and  specimens 
(eight  fine  roosters)  for  the  group. 

The  birds  appeared  on  the  grounds  before  daylight,  two  mornings 
that  we  tried  to  beat  them  to  it,  and  performed  about  two  hours,  and  an 
equal  length  of  time  late  in  the  evening.  The  roosters  take  up  well 
trodden  stands,  each  a  few  feet  from  his  nearest  rival.  After  a  few 
preliminary  jumps  high  in  the  air,  as  if  to  take  the  stiffness  out  of  his 
legs,  the  cock  is  ready  to  "coo".  The  head  is  lowered  and  neck  stretched 
well  out,  wings  drooped,  tails  spread  and  cocked  slightly  forward,  long 
neck  tufts  vertically  erected,  and  the  ornamental  eye  patches  of  bright 
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yellow  skin  extended  to  the  utmost.  The  wings  are  quickly  shaken,  and 
the  orange  neck  sacks  are  inflated.  Then  comes  the  resonant  "coo,  hoo, 
hoo,"  rising  and  in  the  same  tones  as  do,  re,  me,  of  our  musical  scale. 
This  sound  carries  a  long  distance  on  the  still  morning  air.  Later,  near 
Okee,  we  heard  it  clearly  over  water  for  two  miles. 

When  actually  fighting  the  cocks  sometimes  jumped  clear  over  each 
other,  dislodging  many  feathers.  In  the  excitement  of  the  rapid  rushes, 
cooing  and  combat  of  a  pair  of  these  males,  others  may  gather  till  seven 
or  eight  are  closely  assembled.    Such  a  scene  will  be  shown  in  our  group. 

We  found  it  difficult  to  collect  specimens  on  this  open  ground,  some 
being  obtained  at  long  range  with  Ochsner's  fine  target  rifle  with  tele- 
scope sight,  and  others  secured  with  the  shot  gun  after  long,  difficult 
stalking  through  the  sandburrs  and  dew-laden  grass.  But  the  most  ex- 
acting part  of  the  work  was  the  securing  of  data  on  their  positions,  ac- 
tions, and  habits,  notes  being  jotted  down  on  the  spot,  after  watching 
them  with  the  binoculars. 

The  region  where  this  material  was  collected  had  all  the  appearance 
of  a  western  prairie.  Western  Meadowlarks  filled  the  air  with  their 
music,  and  Lapland  Longspurs  circled  restlessly  from  hill  to  hill.  To 
complete  the  picture,  we,  on  one  morning,  jumped  two  Jack  Rabbits, 
survivors  or  descendants  of  some  introduced  many  years  before,  and 
thought  to  have  been  long  since  exterminated. 

Three  fine  specimens  of  Smith's  Longspurs,  rare  birds  in  Wisconsin, 
were  also  collected  nearby. 

Between  visits  to  the  Cormorant  colony  and  the  Prairie  Chickens,  an 
attempt  was  made  to  collect  some  Canada  Geese.  It  was  almost  too  late, 
however,  as  most  of  them  had  already  left  for  the  north.  But  three  small 
flocks  were  still  frequenting  the  prairie  and  one  of  our  experiences  with 
these  was  so  exceptional  that  it  may  be  worth  recounting.  Daylight  one 
morning  in  April,  found  Ochsner  and  myself  concealed  in  rebuilt  corn 
shocks  in  a  field  the  geese  were  frequenting  regularly.  Soon  a  flock  of 
about  twenty  alighted  a  short  distance  in  front  of  my  location,  followed 
in  a  few  minutes  by  about  forty  that  came  in  with  much  flapping  and 
argument  directly  behind  me.  My  part  of  the  field,  which  included  a 
prominent  knoll  was  favored  this  morning  and  I  could  soon  hear  them 
coming  and  talking  in  hoarse  undertones  as  they  fed  on  corn  torn  from 
the  shocks.  They  were  not  only  coming,  they  were  here.  I  scarcely 
breathed  as  they  commenced  pulling  at  the  rear  of  the  shock  in  which  I 
was  concealed.  One  actually  came  around  and  peered  in,  then  shyed  off 
slightly  as  it  almost  stepped  on  the  end  of  my  gun  barrel.     Two  fine 
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specimens  were  collected,  and  perhaps  more  would  have  been  obtained 
but  for  the  difficulty  of  getting  into  action  quickly  after  being  cramped 
and  half  frozen  for  three  quarters  of  an  hour.  We  tried  them  again 
the  following  morning  and  afterwards,  but  the  wary  creatures  never 
came  into  the  field  again  before  leaving  for  the  north,  though  it  was  the 
only  corn  out  on  the  entire  prairie.  Considerable  further  chasing  from 
one  part  of  the  prairie  to  another  in  Ochsner's  Ford  proving  fruitless. 
It  was  therefore  decided  to  leave  the  collection  of  the  olher  specimens 


Fig.   20. — Duck    Hawk   eggs    in    situ   on   a   ledge   on    Ferry    Bluff,    Sauk 
County,  Wis.     Photo  by  W.  D.  Richardson,  Chicago. 


desired,  to  late  in  March  of  another  season,  when  geese  might  be  present 
in  greater  numbers. 

In  my  search  for  a  suitable  Red-shouldered  Hawk's  nest,  which  was 
finally  located  in  this  region,  a  visit  was  made  to  the  farm  of  Mr.  Bert 
Laws,  which  is  ideally  situated,  on  the  Wisconsin  river  about  seven  or 
eight  miles  below  Prairie  du  Sac,  in  one  of  the  best  collecting  grounds 
that  it  was  ever  my  good  fortune  to  visit.  Below  lay  big  stretches  of 
heavy  river  timber,  partly  flooded  during  periods  of  high  water,  while 
directly  across  from  the  house  and  for  a  mile  down  stream  sandstone 
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bluffs  abutt  on  the  river,  the  beautifully  modeled  precipitous  rock  faces 
rising  sheer  a  hundred  or  more  feet  above  the  water. 

It  was  here  that  we  obtained  incomplete  Duck  Hawk  material  in 
1911,  and  in  a  pouring  rain  Mr.  Laws  and  I  located  another  set  of  three 
eggs  on  a  bare  ledge  on  the  first  of  these  cliffs  known  as  Ferry  Bluff. 
This  crude  nest  is  shown  in  figure  20,  while  the  cliff  itself  is  shown  in 
figure  21.  As  a  nesting  of  the  Duck  Hawk  is  a  rare  "find"  in  Wiscon- 
sin, a  careful  watch  was  kept  on  the  eyrie.    Two  newly  hatched  young 


Fig.  21.— Collecting  young  Duck  Hawks  on  a  ledge  on  the  face  of  Ferry 
Bluff,  Sauk  County,  Wis.    Photo  by  W.  D.  Richardson,  Chicago. 


(one  unfortunately  had  been  crushed  in  some  manner  and  probably 
spoiled  for  mounting),  one  addled  egg  and  a  beautiful  male  falcon  were 
collected  on  May  15th.  First,  however,  the  site  and  young  had  had  been 
well  photographed  by  Mr.  W.  I).  Richardson,  who  made  a  trip  from 
Chicago  for  the  purpose.  Some  of  these  negatives,  which  were  very 
difficult  to  secure,  he  very  kindly  turned  over  to  us.  Figures  20  and  21 
are  reproduced  from  photographs  made  by  Mr.  Richardson  at  this  time. 
A  rope,  borrowed  from  a  neighboring  farmer,  had  been  used  on  our 
trips  to  the  ledge.    With  Mr.  Laws  above  to  handle  the  ropes,  as  in  1911, 
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these  excursions  over  the  precipice  were  perfectly  safe,  though  some- 
what thrilling.  Our  friend  Bert,  who  weighs  two  hundred  and  forty 
pounds,  could  yank  us  up  by  main  strength  should  the  occasion  arise. 

On  May  31st,  Mr.  Albert  Gastrow  and  I  were  so  fortunate  as  to 
find  another  pair  of  Duck  Hawks  nesting  fifteen  miles  or  so  distant 
from  the  Sauk  county  location.  This  was,  if  anything,  in  an  even  more 
picturesque  situation,  on  the  face  of  a  great  cliff  known  as  Gibraltar 
Rock,  near  Okee,  in  Columbia  county.    Figure  22  shows  this  great  rock 


Fig.  22. — Gibraltar  Rock,  Columbia  County,  Wis.,  as  seen  from  the  south. 


as  seen  from  the  south.  Situated  in  a  rich  farming  country,  this  im- 
pressive bluff  rises  over  four  hundred  feet  above  the  marsh  at  its  base. 
The  south  side  has  a  sheer  drop  of  a  hundred  and  twenty-five  feet,  and 
the  eyrie  was  near  the  center  and  about  twenty-five  feet  from  the  top. 
Here  on  a  short  ledge,  protec  ed  from  above  by  a  shelving  rock  were 
three  husky  young  Duck  Hawks  nearly  as  heavy  as  their  parents,  and 
with  wing  and  tail  quills  just  appearing  through  their  coats  of  white 
down.  This  location,  as  well  as  the  number  and  condition  of  the  young, 
being  better  suited  for  our  proposed  group  than  the  material  previously 
taken,  a  return  trip  was  made  the  following  day  accompanied  by  Chief 
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Taxidermist  Shrosbree  and  Mr.  Ochsner,  well  equipped  with  ropes  and 
other  paraphernalia. 

Having  already  taken  a  fine  male  at  the  other  nest,  our  first  move 
here  called  for  the  collection  of  the  female.  This  pair,  whose  very  ex- 
istence had  depended  on  eternal  vigilance,  were  extremely  wary  and 
difficult  to  outwit.  Fortunately,  however,  the  birds  were  in  the  habit  of 
alighting  momentarily  on  a  commanding  point  of  rock,  on  their  trips  to 
and  from  the  nesting  ledge.  Covering  this  favored  spot  with  the  shot- 
gun, I  remained  concealed  for  four  hours  under  a  pile  of  juniper  boughs 
on  a  nearby  ledge  before  the  magnificent  female  finally  returned  and 
was  secured. 

As  night  was  fast  approaching  the  descent  was  quickly  made  and 
the  young  and  necessary  accessories  secured.  The  descent  was  com- 
paratively easy  in  this  case,  Messrs.  Shrosbree  and  Ochsner  tying  me  up 
with  a  long  rawhide  lariet  so  securely  that  an  accident  was  impossible. 

The  ledge  itself  smelled  to  high  heaven,  from  the  partly  decomposed 
remains  of  the  Duck  Hawk's  victims,  but  this  was  more  than  offset  by 
the  beautiful  panorama  spread  below,  and  by  the  flowering  columbine 
and  other  plants  that  grew  out  of  crevices  nearby,  and  on  little  used 
parts  of  the  ledge. 

The  young  themselves  were  fierce  little  rascals,  biting  and  clawing 
savagely  at  the  least  provocation.  They  screamed  lustily  whenever  we 
approached,  and  most  of  the  way  home  as  well. 

Though  the  Duck  Hawk  is  probably  the  handsomest  as  well  as  the 
most  spectacular  of  our  birds  of  prey,  it  is  one  of  the  very  few  that 
are  destructive  to  bird  life,  and  an  enemy  of  the  farmer,  so  its  rarity  is 
fortunate.  The  female  collected,  had  the  beaks  of  three  young  chickens 
in  her  stomach  and  there  was  over  a  pint  of  corn  and  ground  feed  on  the 
nesting  ledge,  from  the  crops  of  poultry  consumed. 

Long  hours  and  strenuous  work  are  the  rule  on  collecting  trips  and 
the  present  one  was  no  exception.  Most  of  my  time  before  joining  Mr. 
Shrosbree  at  Fox  Lake,  May  17th,  had  been  occupied  gathering  and 
preserving  material  already  mentioned  and  keeping  in  touch  with  the 
various  nests  and  nesting  colonies,  often  many  miles  apart.  Time 
was  found,  however,  to  collect  considerable  material  for  the  small  school 
groups,  and  many  small  birds.  One  of  the  most  interesting  of  these  was 
a  Tufted  Titmouse,  the  third  specimen  taken  in  the  state,  which  was 
collected  in  Mr.  Ochsner's  yard.  My  headquarters  were  at  Mr.  Ochs- 
ner's  place  in  Prairie  du  Sac,  from  which  trips  were  made  in  all  direc- 
tions by  boat,  Ford  or  on  foot. 


1921]    POPE,  COLLECTING  FOR  A  GROUP  OF  WISCONSIN  POND  LIFE.   43 

While  considerable  field  work  has  been  done  within  a  radius  of 
twenty-five  miles  of  this  village,  a  great  deal  more  would  be  desirable. 
Many  southern  birds  classed  as  very  rare  in  Wisconsin  follow  the  Wis- 
consin river  far  north  of  their  usual  range,  while  the  Baraboo  Bluffs 
and  Lake  Wisconsin  offer  an  exceptionally  rich  field  for  the  ornitholo- 
gist. 

COLLECTING    FOR   A    GROUP    OF    WISCONSIN 

POND    LIFE 

By  T.  E.  B.  Pope11 

In  addition  to  the  usual  routine  work  of  various  kinds  carried  on  by 
the  Department  of  Lower  Zoology,  plans  have  been  made  to  construct 
a  large  series  of  habitat  groups  of  the  lower  vertebrates  and  inverte- 
brates. These  will  be  placed  in  the  main  exhibition  hall  of  the  depart- 
ment on  the  third  floor  and  will  comprise  an  unusual  series  of  most  at- 
tractive exhibits. 

The  first  of  these  groups  is  to  be  one  showing  the  aquatic  and  insect 
life  of  a  typical  Wisconsin  pond.  The  group  will  have  a  glass  front- 
age of  twelve  feet  and  is  to  be  one  of  four  large  groups  in  the  center 
of  the  room. 

In  preparation  for  the  fieldwork  required  in  building  this  group,  the 
writer  made  a  brief  reconnaissance  trip  to  several  suggested  localities  in 
this  state,  finally  selecting  Keshena,  Shawano  county,  on  the  Menomini 
Indian  Reservation,  as  the  one  presenting  the  best  facilities  for  collect- 
ing at  nominal  cost  and  the  desired  abundance  of  zoological  and 
botanical  life,  as  well  as  attractive  environments  for  backgrounds. 

On  June  21st,  1921,  the  writer,  in  company  with  Mr.  E.  R.  Tyrrell, 
Modeler,  and  Mr.  S.  J.  Majerowski,  Assistant  of  the  Department,  ar- 
rived at  Shawano,  which  is  eight  miles  from  Keshena  and  its  nearest 
railroad  point.  Securing  an  auto,  in  which  the  various  apparatus  boxes 
and  other  personal  impedimenta  were  assigned  the  best  seats,  the  mem- 
bers of  the  party  found  themselves  sandwiched  in  between  and  perched 
on  top  of  these  packages  until  the  vehicle  and  its  load  somewhat  resem- 
bled a  moving  pyramid.  We  thus  made  our  way  northward,  following 
the  winding,  picturesque  Wolf  river,  a  glimpse  of  which  some  members 
of  the  party  were  fortunate  enough  to  secure  through  occasional  rifts  in 
the  clouds  of  dust,  carelessly  but  very  generously  contributed  by  our 
predecessors  on  the  road. 


"Curator  of  Lower  Zoology,  Milwaukee  Public  Museum. 


44 


YEARBOOK,  PUBLIC   MUSEUM,   MILWAUKEE. 


[Vol.  I. 


""  ■•**''•>■    . 


tfM*l    Ml' 


— 7SC*5--     J- 


Fig.  23. — Collecting  station    D.,   Kcshena    Lake,    Shawano   County,   Wis. 
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Fig.  24. — Collecting  station  A.,   Keshena   Lake,   Shawano   County,   Wis. 
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At  the  end  of  our  short  journey,  we  arrived  at  the  Indian  School 
grounds  at  Keshena  and  were  very  courteously  received  by  Mr.  Edgar  A. 
Allen,  Superintendent  of  the  Reservation,  who  assigned  us  two  very 
comfortable  rooms  in  the  club  house  on  the  school  grounds.  Thus  we 
were  settled  for  the  summer,  a  settlement  which  was  found  good  in  the 
estimation  of  Mr.  Tyrrell,  who,  from  long  experience  at  Chicago  and 
Woods  Hole,  wisely  appraised  the  place  for  its  culinary  virtues. 

In  this  connection  we  would  like  to  express  our  sincere  thanks  and 
appreciation  to  the  several  officials  at  Keshena,  who  made  the  summer's 


Fig.  25. — Detail  study  of  water  lilies  at  collecting  station  A.,    Keshena 
Lake,  Shawano  County,  Wis. 

work  of  the  Department  so  extremely  pleasant  and  who  contributed  not 
a  little  to  its  success,  through  their  many  courtesies. 

A  reconnaissance  of  the  nearby  vicinity  was  conducted  during  the 
following  two  days,  with  the  result  that  several  suitable  working  sites 
were  selected,  giving  in  the  aggregate  excellent  series  of  zoological  and 
botanical  life,  necessary  for  the  proposed  habitat  group  and  offering 
choice  background  and  other  features.  Incidentally,  during  the  days  of 
reconnaissance,  various  desirable  insects  were  collected  and  compli- 
mentary fishing  licenses  were  secured  through  the  kindness  of  the  Super- 
intendent of  the  Reservation. 
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Within  twenty-four  hours  after  arrival.  Mr.  Tyrrell  was  busy  mak- 
ing color  sketches  and  within  thirty-six  hours,  he  was  hard  at  work 
making  a  series  of  plaster  casts  of  aquatic  plants,  chiefly  of  water  lilies. 

The  methods  of  fieldwork  were,  in  general,  as  simple  as  could  be  de- 
vised. First,  sites  or  "stations"  offering  suitable  environmental  differ- 
ences, both  as  to  plant  and  animal  life,  were  selected  and  designated  by 
letter  for  purposes  of  reference.  Two  of  these  sites  are  shown  in  figures 
23  and  24.     These  were  then  photographed  before  any  collecting  was 


Fig.  26. — Making  plaster  casts  of  plants  at  collecting  station  A.,  Keshena 
Lake,  Shawano  County,  Wis. 

done  and  copious  field  notes  were  made  concerning  them  and  concerning 
the  material  collected  from  them.  Careful  color  notes  and  pencil 
sketches  were  made  of  plants  and  animals  collected  there.  All  specimens 
collected,  were,  of  course,  properly  labeled  and  where  possible,  these 
were  identified  in  the  field.  Of  the  more  perishable  objects  and  of  ob- 
jects which  were  later  to  be  produced  in  numbers,  such  as  certain  types 
of  vegetation,  plaster  casts  of  typical  forms  were  secured  in  abundance. 
Figure  25  shows  more  in  detail  a  section  of  the  station  shown  in  figure  24 
while  figure  26  shows  Mr.  Tyrrell  and  Mr.  Majerowski  making  plaster 
casts  on  the  lake  shore.    An  essential  feature  of  the  work  consisted  of 
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securing  proper  color  sketches  for  the  background  which  is  to  form  an 
important  part  of  the  group. 

In  securing  aquatic  specimens,  it  was  necessary  to  partially  disrobe 
and  wade  into  the  water  for  certain  classes  of  material,  abundant  in  the 
shallower  places.  In  deeper  water,  a  small  seine  was  used  to  advantage 
for  the  collecting  of  small  fishes.  The  larger  fishes  were  obtained  with 
the  rod  and  reel. 

In  the  latter  connection,  it  might  be  observed  that  Mr.  Tyrrell 
claimed  the  honor  of  landing  the  largest  black  bass  on  August  eighth. 
This  fish  weighed  four  pounds.  Incidentally,  the  exertions  of  its  cap- 
ture apparently  proved  too  great  for  Mr.  Tyrrell.  The  next  day,  he 
took  a  leave  of  absence  that  he  might  go  to  Milwaukee  and  report  the 
catch  to  his  friends. 

As  far  as  possible  all  the  work  was  sub-divided  among  the  members 
of  the  party,  in  order  to  insure  efficiency.  Day  after  day  found  all 
three  members  along  the  shore  of  some  pond  collecting,  sketching  and 
casting.  During  the  exceedingly  hot  days  of  early  July,  especially  July 
fifth,  "the  hike"  to  the  field  station  and  back,  laden  with  impedimenta, 
when  the  sand  on  the  roads  was  deep,  loose  and  dry,  was  hardly  within 
the  scope  of  unmitigated  pleasure. 

The  collecting  of  insects  for  both  the  habitat  group  and  for  school 
loan  sets  was  vigorously  prosecuted  by  both  the  writer  and  Mr.  Ma- 
jerowski.  Their  nets  were  always  busy,  when  opportunity  presented 
itself.  Many  very  desirable  specimens  were  obtained  during  the  course 
of  the  summer,  including  especially  Lirnemtis  arthcmis  (White  Ad- 
miral), Vanessa  J -album  (Compton  Tortoise),  Dcbia  portlandia  (The 
Pearly  Eye),  etc. 

Fieldwork  always  includes  some  little  incidents  that  tend  to  enliven 
the  trip.  On  July  2nd  the  three  members  of  the  party,  in  company 
with  Mr.  H.  H.  Smith,  of  the  Museum,  and  Mr.  John  V.  Satterlee, 
made  an  interesting  trip  to  both  Smoky  and  Big  Eddy  Falls  of  the  Wolf 
river.  On  that  day,  while  at  Smoky  Falls,  in  an  endeavor  to  get  a  good 
photograph  of  the  river,  Mr.  Majerowski  took  an  involuntary  bath.  He 
will  remember  it.  On  that  self -same  trip,  Mr.  Smith,  our  host  and 
chauffeur,  ran  the  auto  in  a  rut  that  caused  all  members  of  the  party 
some  hard  physical  labor  just  before  lunch,  and  later  we  had  a  "blow- 
out" in  the  principal  street  of  Keshena.  The  writer,  too,  vividly  remem- 
bers when  his  feet  slipped  on  the  slime-covered  boards  of  a  sluice-way. 
This  resulted  in  a  sudden  bath  and  a  broken  camera  tripod. 
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On  August  13th,  the  writer  left  Keshena  for  Milwaukee.  By  that 
date  a  goodly  collection  of  material,  photographs,  color  sketches  and 
field-notes  had  been  ob  ained.  All  material  was  safely  transported  to 
the  Museum  and  work  thereon  is,  at  this  writing,  progressing  favorably. 
It  is  hoped  that  we  will  have  the  Wisconsin  Pond-life  group  fully  com- 
pleted and  installed  by  the  summer  of  1922. 

BOTANY  COLLECTING  IN  VILAS  COUNTY,  WIS. 

By  H.  H.  Smith12 

How  could  any  outdoor  fan  resist  the  temptation  of  virgin  forests, 
cool  lakes,  and  bogs,  where,  on  floating  islands  of  heath  and  sphagnum 
moss,  the  pitcher  plant  and  sundew  vie  in  interest  with  many  delicate 
orchids?  The  Curator  of  Botany  could  not,  hence  the  trip  to  Vilas 
county,  Wisconsin. 

Camp  Manitowish  on  Boulder  lake  in  Vilas  county,  the  erstwhile 
hell-hole  and  gamblers'  paradise,  is  now  as  meek  and  refined  as  any  Sun- 
day School  Chautauqua,  having  been  purchased  by  the  State  Y.  M.  C.  A. 
It  is  used  during  the  summer  from  June  27th  to  August  29th,  as  a  sum- 
mer camp  for  boys  of  the  state  in  their  teens.  Every  facility  is  there, 
twelve  fine  rustic  cottages,  a  central  dining  room  and  kitchen,  fine  well 
water,  a  full  ice-house,  a  caretaker's  house,  barn,  garage,  a  boathouse  on 
the  lake  with  half  a  dozen  rowboats  and  a  dozen  good  canoes,  all  fitted 
with  neck  yokes  for  the  portage. 

Naturally,  when  the  use  of  such  an  outfit  was  offered  free  for  the 
two  weeks  before  their  season  opened,  no  botanist  would  hesitate.  As  a 
member  of  the  Physical  Department  committee  of  the  Milwaukee  Y.  M. 
C.  A.,  the  invitation  came  through  the  local  physical  director,  Mr.  R.  N. 
Sellon,  who  invited  us  to  gather  there  as  families  and  pursue  our  own 
devices  after  we  arrived.  So  the  old  Overland  was  duly  cranked  and 
wife  and  daughter  stowed  inside,  with  a  wealth  of  collecting  material 
and  duds.  In  fact  the  car  was  overflowing  to  the  running  boards.  The 
caravan  met  at  Brown  Deer  at  7  A.  M.,  June  11th,  two  Fords,  a  Buick, 
and  our  Overland. 

This  country  is  plentifully  dotted  with  lakes,  it  being  stated  that  a 
circle  of  a  twenty-five  mile  radius  from  the  camp  incloses  500  lakes,  and, 
though  in  the  main  a  sandy  country,  offers  some  variety  in  its  heavily 
timbered  parts.  It  differs,  too,  from  many  sections  of  northern  Wiscon- 
sin in  that  there  are  large  areas  of  virgin  forest,  where  there  is  no  sign 
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of  the  woodsman's  axe.  By  swinging  the  canoe  on  one  side  of  the  auto, 
we  were  able  to  make  a  pretty  thorough  exploration  in  the  two  weeks 
at  our  disposal.  For  instance,  in  the  space  of  one  day,  we  drove  eight 
miles  to  High  Lake,  paddled  across  to  the  Devil's  Lake  Portage,  where 
a  clearly  marked  trail  of  one  mile  through  virgin  forest  appeared.  Here 
the  two  hundred  pound  bulk  of  the  Curator  won  him  the  canoe-carrying 
job.  Devil's  lake  proved  to  be  a  long,  narrow  body  of  dark  water  hardly 
more  than  fifty  yards  wide  at  any  point,  too  deep  to  sound  with  one 
hundred  yards  of  line,  yet  supporting  semi-floating  islands  of  sphagnum 
moss  embedded  with  laurel  and  blueberries  as  shrubs,  and  pitcher  plants 
and  sundews,  all  but  hidden  in  the  moss.  Above  the  moss  were  such 
delicate  orchids  as  Pogonia,  Arethusa  and  Calypso.  The  deep,  quiet  and 
dark  waters  gave  us  introspective  thoughts  till  the  far  shore  and  shallow 
water  was  encountered  with  its  shoals  of  rapidly  flashing  small  rock  bass. 
Then  followed  a  boggy  corduroy-laid  trail  of  half  a  mile  to  Jones  Lake, 
rather  more  sizeable,  and  a  trail  of  one-eighth  of  a  mile  to  Cochran  lake, 
a  small  lake  possibly  one  by  two  miles.  From  Cochran  lake  to  Palmer 
lake  was  merely  a  drag  over  into  a  weedy  channel,  filled  with  wild  rice 
(Zizania  palustris).  A  four-mile  paddle  took  us  to  the  Palmer  spring 
for  lunch.  From  Palmer  lake  up  to  the  connecting  river,  a  short  dis- 
tance, we  are  in  Tenderfoot  lake,  which  extends  into  Michigan.  Palmer 
and  Tenderfoot  lakes  are  quite  different  from  other  lakes  in  Vilas  coun- 
ty, in  that  the  drainage  is  here  directed  into  Lake  Superior,  and  the 
muskie  is  not  found  north  of  High  lake.  The  great  northern  pike  is  the 
game  fish  of  these  waters.  After  photographing  and  collecting  to  our 
heart's  content,  we  retraced  our  steps,  reaching  camp  before  dark. 

This  is  just  a  sample  day  of  many  spent  in  Vilas  county,  and  if  we 
have  failed  to  mention  the  many  and  varied  types  of  mushrooms,  ferns 
and  mosses,  trees,  herbs  and  shrubs,  it  is  because  the  physical  features 
of  the  country  have  out-weighed  our  attention  to  these.  There  are  many 
connecting  rivers  in  these  northern  lakes,  so  that  we  might  travel  for 
days  in  a  canoe  with  but  trifling  portages  and  make  circular  trips  or  de- 
scribe almost  any  figure  desired.  For  the  flora,  we  chose  a  favorable 
season,  since  later  the  dryness  mitigates  against  much  growth.  The 
season  is  late  in  Vilas  county,  and  we  were  almost  at  the  end  of  their 
spring,  and  surely  at  the  beginning  of  their  summer.  Shipping  our  speci- 
mens to  the  Museum,  our  stay  in  Vilas  was  over. 

It  was  with  regret,  that  we  abandoned  camp  and  turned  our  faces 
southward,  but  we  were  on  another  and  equally  interesting  mission, 
which  took  us  to  Keshena,  Shawano  county,  Wisconsin,  which  we 
reached  on  June  26th. 
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ETHNO-BOTANICAL  COLLECTING  ON  THE 
MENOMINI   RESERVATION 

By  H.  H.  Smith13 

When  we  left  Camp  Manitowish  in  Vilas  county,  we  drove  directly 
to  the  Menomini  Indian  reservation  in  Shawano  county.     Thanks  to 
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Fig.  27. — A  typical  roadway  through  the  deep  forest  on 
the    Menomini    Indian    Reservation,    Wisconsin. 

this  Indian  reservation,  we  were  again  in  quite  a  different  flora.  No 
more  cut-over,  sandy  wastes  or  burned -over  clearings,  but  fine  hard- 
woods on  the  hills,  and  evergreens  in  the  lowlands.  The  road  here  winds 
through  the  woods  of  twelve  townships  belonging  to  the  Menomini  In- 
dians, with  very  few  signs  of  habitation.     Figure  27  shows  a  typical 
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roadway  through  the  deep  woods.  At  Neopit,  a  trim  little  town  with  its 
lumber  mill  and  log  pond,  its  Indian  school  and  a  few  general  stores,  and 
its  railroad,  we  fancied  that  we  were  again  in  civilization.  However,  we 
saw  only  Indians  at  the  up-to-date  houses  and  all  seemed  to  be  having  a 
holiday.  This  fancy  of  civilization  was  soon  dispelled  as  we  passed  out 
of  the  little  town  and  for  fifteen  to  twenty  miles  through  somber  forests 
and  wild-swept  highlands  towards  Keshena. 


Fig.  28. — Slukundy  Falls,  on  the  West  Branch  of  the 
Wolf  River,  Menomini  Indian  Reservation,  Wiscon- 
sin. 

The  sandy  road  is  good,  if  you  are  not  tempted  to  pull  off  to  the  side 
to  investigate  some  cool  spring  or  some  beautiful  rapids,  like  that  shown 
in  figure  28.  It  was  Sunday,  and,  just  before  we  came  to  Keshena,  we 
saw  a  big  dance  ground  by  the  roadside.  Here  a  medicine  dance  was  in 
progress  and  many  of  the  Menomini  were  gathered  around  a  huge  ob- 
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long,  circular-roofed  medicine  lodge.  Four  members  of  the  Museum 
staff,  Messrs.  Pope,  Tyrrell,  Majerowski,  and  Skinner,  together  with 
John  Satterlee,  our  future  guide,  were  all  there.  We  passed  on,  how- 
ever, to  admire  the  Keshena  Falls  of  the  Wolf  river,  and  to  reach  the 
Agency  Industrial  School,  where  the  above  four  members  of  the  Museum 
staff  were  making  their  headquarters.  Learning  that  there  was  no  space 
available  in  Keshena,  we  drove  on  to  Shawano,  putting  up  at  the  hotel 
"X-10-U-8",  which  was  very  comfortable,  and  which  was  chosen  after 
inquiring  the  rates  of  the  other  accommodations  in  town. 

With  Shawano  as  a  base,  I  drove  to  Keshena  every  morning  at  7 
o'clock  and  returned  each  evening  by  dark.  In  this  way,  and  in  wander- 
ing through  the  reservation  with  my  guide,  the  speedometer  in  six  days 
registered  two  hundred  fifty  miles  although  it  is  only  seven  miles  from 
Shawano  to  Keshena.  Staying  in  Shawano,  also  had  its  advantages  in 
caring  for  my  specimens.  Mehlenberg's  Bakery  had  a  large  sand-cov- 
ered oven,  where  I  could  dry  my  plants  in  a  safe  heat,  and  take  care  of 
the  large  quantities  I  collected  day  by  day.  Imagine  a  warm  summer 
day  at  ninety  in  the  shade,  then  a  wandering  botanist  stripped  to  the 
waist,  changing  blotters  and  scattering  them  to  dry  on  top  of  the  oven. 
No  sweat  box  in  a  gymnasium  is  more  efficient. 

Uncle  John  Satterlee,  who  has  given  like  assistance  to  many  scien- 
tists, was  my  guide.  Uncle  John,  who  was  official  interpreter  at  the 
post  for  thirty  years,  is  a  fine,  loveable  character,  half  Menomini  him- 
self, and  a  strange  mixture  of  pagan  and  Christian.  He  knows  all  the 
ceremonies  and  medicines  belonging  to  the  Medicine  Lodge,  and  believes 
in  them,  too,  but  believes  also  in  casting  an  additional  anchor  to  wind- 
ward, so  has  joined  the  local  mission.  Perhaps  the  latter  precaution  is 
taken  for  the  white  half  while  the  former  is  for  the  Indian.  At  any 
rate,  he  has  thus  assured  himself  a  niche  somewhere  in  Heaven. 

He  is  the  champion  story-teller  of  all  the  Menomini,  and  would 
rather  relate  them  than  eat.  At  that,  he  is  the  champion  eater  of  the 
Menomini.  He  is  known  to  every  Indian  on  the  reservation  and  re- 
spected by  them,  too.  He  is  also  favorably  known  by  all  the  whites 
as  an  industrious  man.  His  startling  command  of  the  English  lan- 
guage is  an  unfailing  source  of  surprise  to  his  white  friends. 

The  object  of  this  collecting  trip  of  two  weeks  was  to  ascertain  the 
various  uses  of  native  plants  by  the  Indians  for  the  preparation  of  a 
bulletin  on  the  Ethno-botany  of  the  Menomini  Indians.  They  are  one  of 
the  few  aboriginal  peoples  in  this  region  who  still  cling  extensively  to 
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their  earlier  uses  of  plants  for  foods,  fibers,  textiles,  matting,  house- 
building, and  most  of  all  for  medicines.  Their  use  of  medicines  is  part 
fact  and  a  large  part  superstition,  carrying  with  it  the  old  forms  and 
ceremonies,  origin  myths  and  methods  of  use.  The  collecting  of  these 
medicinal  plants  entailed  strict  observance  in  the  manner  of  gathering, 
a  proper  explanation  to  Manapus,  the  Culture  Hero  of  the  Menomini, 
and  to  Grandmother  Earth,  from  whose  bosom  the  plant  was  taken.  To 
appease  Grandma  (the  earth)  one  must  place  some  tobacco  in  the  ground 


Fig.  29. — The  Flowering  Fern.  Osmunda  claytoniana,  near  Smoky  Falls, 
Menomini  Indian  Reservation,  Wisconsin.  These  unusually  tall  fronds 
reached  a  height  of  three  feet. 


where  the  plant  was  removed,  and  cover  it  with  earth  again,  then  she 
would  bless  the  remedy  and  lend  her  power  to  its  efficacy.  Lack  of  space 
in  this  article  precludes  the  many  interesting  stories  connected  with  these 
medicinal  herbs. 

The  Menomini  reservation  is  a  veritable  fairyland  of  primeval 
woods  and  is  not  overrun  with  the  evidences  of  civilization.  The  de- 
lightful sensation  of  being  carried  back  to  one's  boyhood  days,  when 
nature  was  regnant,  when  the  countryside  lacked  those  up-to-date  farms 
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that  are  now  to  be  encountered  on  every  hand,  may  be  again  experienced 
on  the  Menomini  reservation.  Figures  29  and  30  are  typical  of  the 
luxuriant  plant  life  found  throughout  most  of  the  length  and  breadth  of 
the  reservation.  The  Wolf  river,  with  its  branches,  flows  through  the 
center  of  the  reservation,  winding  its  picturesque  way  through  the  very 
heart  of  Keshena.  At  the  northern  end  of  the  reservation,  it  forms  a 
beautiful  dells,  through  a  sheer  rock-cliff ed  canyon  with  fine  white  water- 
falls, down  to  two  miles  below,  where  occur  the  Smoky  Falls,  Na-ta- 


Fk;.  30. — The  Showy  Cypripedium,  C.  hirsutum,  a  rapidly  vanishing 
species,  found  in  profusion  in  the  sphagnum  swamps  on  the  Menomini 
Indian  Reservation,  Wisconsin. 


nano,  and  then  with  current  rips  down  to  Big  Eddy  Falls,  shown  in  fig- 
ure 2,  some  eight  miles  farther.  After  a  five  mile  journey  comes  the 
Keshena  Falls,  where  the  current  is  used  to  generate  electricity  for  the 
Keshena  lighting  system  and  for  its  schools  and  agency  buildings.  All 
through  this  country  are  fine  springs,  clear  rivulets  and  brooks,  affording 
the  finest  of  drinking  water,  as  well  as  an  abundant  supply  of  wary  brook 
trout.  In  the  southeastern  part  of  the  reservation  are  several  small 
lakes,  that  abound  in  aquatic  vegetation  and  likewise  good  pickerel  and 
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bass.  But  one  must  have  a  special  permit  to  fish  on  the  reservation,  and 
this  I  did  not  have,  nor  had  I  the  time  to  use  it. 

Messrs.  Pope,  Tyrrell  and  Majerowski,  of  the  Department  of  Lower 
Zoology,  were  here  for  the  summer  months  working  on  habitat  groups, 
and  we  enjoyed  some  collecting  trips  together.  One  was  into  the  deep 
woods  west  of  Keshena  along  Oshkosh  creek  to  John  Wapuno's  and  one 
to  Smoky  Falls.  This  was  my  second  visit  to  Na-ta-nano,  and  knowing 
the  difficulty  of  securing  a  good  photograph  from  the  eastern  side  of  the 
river,  I  explained  to  Majer  the  advantages  of  the  western  side.  He  de- 
cided to  cross,  and  to  make  sure  that  no  accident  might  befall  him  in 
crossing  the  swift  water  at  the  head  of  the  falls.  I  likewise  shed  my 
trousers  to  wade  across  after  him.  He  went  first,  in  shirt,  laboratory 
coat  and  cap,  with  camera  and  tripod  in  hand.  Just  before  he  made  the 
final  two  steps,  I  suggested  that  I  hold  the  camera  and  tripod  until  he 
reached  the  bank.  He  gave  them  to  me,  made  one  step,  and  over  the 
brink  he  went,  whirling  around  in  the  waters,  clutching  now  at  his  cap 
and  now  at  his  coat.  The  cap  was  rescued  but  not  the  coat,  and  just 
as  I  was  about  to  cast  the  camera  ashore  and  rush  into  help  him,  he 
righted  himself  and  stood  up,  safe  at  the  side  of  the  falls.  We  then 
took  our  way  to  the  vantage  point  for  the  picture.  Though  I  recrossed 
at  the  same  place,  once  seemed  enough  for  Majer.  and  he  went  half  a 
mile  up  the  stream  ere  he  felt  safe  in  crossing  again,  coming  back  to  the 
group  en  deshabille  to  pose  for  a  close-up  on  the  brink  of  the  "river  of 
doubt."  Without  previous  preparation,  we  drew  up  at  Big  Eddy  Falls, 
where  the  Theroz  mess  kit  was  impressed  into  service  and  lunch  for 
two  was  made  to  do  duty  for  six,  all  claiming  to  have  had  enough  to  eat. 

The  Indians  were  very  friendly  and  disposed  to  help,  especially  after 
receiving  liberal  donations  of  pipe  tobacco.  They  seemed  to  place  im- 
plicit faith  in  the  ability  of  the  writer  to  make  a  good  photograph  and 
were  willing  to  pose  without  compensation.  Let  us  add,  that  we  did  not 
disappoint  them  in  the  pictures,  for  they  all  turned  out  well  and  none 
were  forgotten  when  the  prints  were  sent  back. 

We  left  Keshena  on  the  ninth  of  July,  arriving  the  next  day  at 
Milwaukee. 

On  our  second  trip  to  Keshena,  for  securing  fall  plant  forms,  we 
used  an  Indian  motorcycle  with  side  car,  leaving  here  at  noon,  October 
third,  and  reaching  Green  Bay  by  supper  time.  In  the  morning  we 
went  over  to  Keshena,  where  we  prevailed  upon  Superintendent  Allen 
to  again  permit  us  to  engage  Uncle  John.  I  fancy  we  cut  a  very  amus- 
ing figure  before  the  Indians,  with  Uncle  John  in  the  side  car,  his  winter 
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togs  on  in  many  layers,  his  white  whiskers  parted  in  the  breeze,  as  we 
hurtled  along  to  Neopit,  Crow  Settlement  or  elsewhere.  Uncle  John 
thought  we  went  "swift  as  the  wind."  This  two  weeks'  period  was  like 
the  prior  trip  spent  in  collecting,  but  with  the  difference  that  this  was 
nature's  harvest  time,  and  things  were  now  obtainable,  which  were 
unrecognizable  in  the  summer. 

On  this  second  trip,  provision  was  made,  through  the  courtesy  of 
Superintendent  Allen  and  the  school  principal,  Mr.  Mack  Johnson,  for 
my  accommodation  at  the  government  mess,  where  the  teachers  of  the 
Industrial  School  room  and  board.  Here  the  best  of  accommodations 
were  given  at  a  very  reasonable  price,  and  special  housing  furnished  for 
my  machine.  I  made  a  short  Sunday  evening  talk  to  the  school  children, 
and  on  their  gymnasium  night  demonstrated  and  led  a  class  of  boys  and 
a  class  of  girls  in  the  Swedish  movements.  Everything  possible  was 
done  by  the  Agency  personnel  to  assist  me  in  my  botanical  work,  and 
the  coming  spring  collecting  period  is  anticipated  with  pleasure. 

During  this  trip,  much  more  information  was  secured  than  on  the 
initial  trip,  and  by  talking  with  many  groups  of  Indians,  the  informa- 
tion already  tabulated  was  checked  up,  so  as  to  get  a  final  authoritative 
record. 

The  last  trip,  which  will  take  place  from  May  twenty-third  to  June 
seventh,  will  enable  us  to  collect  in  the  height  of  the  spring  season,  be- 
fore many  of  the  spring's  native  foodstuffs  have  withered  and  disap- 
peared. It  will  also  furnish  us  with  the  last  material  necessary  for  the 
publication  of  our  bulletin.  There  may  be  more  interesting  places  in 
Wisconsin  than  the  Menomini  Indian  reservation,  but  we  haven't  seen 
them. 


SULPHUR  MINING  ON  THE  GULF  COAST 

By  Ira  Edwards" 

At  the  beginning  of  the  year  1921,  the  Department  of  Geology  was 
engaged  in  field  work  on  the  low  flat  coastal  plain  of  southern  Texas. 
This  district  is  one  equally  remarkable  for  its  lack  of  topography  and 
for  its  wonderful  resources  in  oil  and  sulphur.  A  relatively  small  por- 
tion of  this  gulf  coastal  plain  centering  about  Houston,  Texas,  yields 
all  the  sulphur  mined  in  the  United  States,  and  a  goodly  share  of  the 
petroleum.    The  primary  purpose  of  the  trip  to  this  coast  was  to  study 

"Curator  of  Geology,  Milwaukee  Public  Museum. 
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the  sulphur  mines  and  to  obtain  material  for  use  in  making  an  exhibit 
of  this  exceedingly  useful  economic  mineral. 

Such  studies  could  have  been  made  at  any  one  of  three  localities :  Sul- 
phur, Louisiana ;  Freeport,  Texas ;  or  Big  Hill,  Texas.  All  of  these  are 
situated  at  the  extreme  edge  of  the  gulf  coast  and  approximately  100 
miles  from  each  other.  These  deposits  are  essentially  alike,  and  a  choice 
between  them  is  merely  a  matter  of  convenience.  The  selection  finally 
made  was,  we  believe,  very  fortunate,  as  the  Freeport  Sulphur  Company 
did  everything  in  its  power  to  further  the  work  and  render  assistance  to 
the  field  party. 

We  wish  at  the  outset  to  express  our  appreciation  of  the  courtesy  of 
the  officials  of  the  company  and  our  gratitude  for  the  great  assistance 
rendered  us  in  securing  the  excellent  results  obtained. 

In  order  to  reach  Freeport,  it  is  necessary  to  first  proceed  to  Hous- 
ton, which  city  is  the  center  of  all  the  railroads  of  southeastern  Texas. 
It  lays  claim  to  historical  distinction  by  reason  of  its  having  been  the 
first  capital  of  the  Republic  of  Texas,  but  its  historical  claims  are  today 
eclipsed  by  its  fame  as  a  center  of  the  petroleum  industry. 

From  Houston  we  proceeded  straight  south  by  way  of  the  East  Co- 
lumbia Branch  of  the  International  and  Great  Northern  Railway.  In 
the  immediate  vicinity  of  the  city  is  a  region  of  scattered  pine  forests 
which  are  soon  replaced  by  live  oak  swamps  and  open  prairies  covered 
with  coarse  grass.  Everyone  on  the  train  was  talking  oil,  and  the  land- 
scape was  dotted  with  the  derricks  of  oil  wells ;  sometimes  standing  alone 
as  a  monument  to  the  disappointment  of  an  expectant  driller  and  occa- 
sionally crowded  together  indicating  the  lucky  tapping  of  a  reservoir  of 
oil  below. 

Throughout  Harris  county  the  roads  have  been  improved,  and  are 
made  of  the  shells  found  on  the  coast.  These  are  ground  up  by  the  wear 
of  the  traffic,  and  cement  themselves  into  a  hard,  smooth,  glistening 
white  surface.  The  county  line  is  easily  determined  for  there  the  shining 
white  road  gives  place  to  a  veritable  sea  of  mud — black  sticky  mud, 
through  which  the  horses  and  riders  carefully  pick  their  way.  The 
wagons  hauling  pipe  to  the  oil  wells  sink  in  up  to  the  hubs,  six  or  eight 
mules  being  required  to  move  the  load  and  even  then  the  pace  is  slow. 

After  about  three  hours  of  riding  over  this  flat  prairie,  we  can  see 
that  the  level  of  the  land  is  lower,  for  large  pools  of  standing  water  are 
observed  and  the  streams  cease  to  flow  with  an  appreciable  current.  The 
trees  are  covered  with  Spanish  moss,  a  long  mass  being  suspended  from 
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every  bough,  giving  the  evergreens  a  very  ghostly  appearance.  At 
Anchor,  the  car  is  left  standing  on  the  track  and  a  little  later  is  picked 
up  by  another  train,  which  means  that  a  transfer  has  been  made  to  the 
tracks  of  the  Houston  &  Brazos  Valley  Railroad,  a  line  some  ten  miles 
long,  operated  by  the  Sulphur  Company.  Just  before  reaching  Free- 
port,  the  Brazos  river  is  crossed,  which  is  here,  about  one  mile  above  its 
mouth,  a  broad  muddy  stream  flowing  a  foot  below  the  level  of  the  sur- 
rounding country  and  within  banks  of  clay.  This  is  the  largest  stream 
in  eastern  Texas,  and  its  mouth  forms  a  harbor  near  which  the  sulphur 


Fig.  31. — The   Tarpon    Inn,   Frceport,    Brazoria    County,    Texas. 


mines  are  located.  No  rocks  are  to  be  seen  along  the  banks  of  this 
stream  or,  indeed  along  those  of  any  other  stream  in  this  region,  for 
many  miles  above  the  mouth,  as  the  entire  lower  courses  of  all  these 
rivers  lie  upon  the  coastal  plain. 

Freeport,  at  the  end  of  the  railroad,  is  a  new  town,  founded  because 
of  the  sulphur  industry  and  entirely  dependent  upon  it.  The  general 
offices  of  the  company  are  located  here  and  the  mines  themselves  are 
three  miles  away  at  the  very  edge  of  the  gulf.  The  newness  and  well- 
kept  appearance  of  the  village  impress  us  very  favorably  in  comparison 
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with  most  of  the  hamlets  on  the  coast  and  this  first  impression  is  greatly 
heightened  by  the  hotel  and  the  central  plaza  on  which  it  stands,  shown 
in  figure  31. 

The  road  to  the  mine  leads  across  a  perfectly  flat,  barren  stretch  of 
ground  with  the  buildings  of  the  mine  in  full  view.  Even  from  a  dis- 
tance, the  difference  between  this  mine  and  the  ordinary  buildings  of  a 
mining  center  is  apparent.  There  is  no  head-house  rising  above  the 
shaft,  no  enormous  dump  and  no  refining  or  crushing  plant.  Most  of 
the  buildings  appear  like  factories  and  in  place  of  the  dumps  are  large 


Fig.  32. — General  view  of  Bryan  Mound,  showing  the  sulphur  wells  and 
tanks.     Freeport,  Brazoria   Count}-,  Texas. 

piles  of  bright  yellow  sulphur,  shining  brightly  in  the  sun.  The  shafts 
and  head-houses  are  replaced  by  derricks  exactly  like  those  of  any  oil- 
field, and  there  is  no  mine  in  the  ordinary  sense  of  the  word  as  may  be 
seen  in  figure  32.  It  did  not  take  long  for  us  to  realize  that  the  process 
in  use  here  was  entirely  distinct  from  that  operating  in  any  other  mining 
district.  This  is  due  to  the  unusual  method  of  occurrence  of  the  deposit 
and  the  corresponding  peculiar  difficulties  to  be  met  in  the  operation. 

The  gulf  coast  sulphur  deposits  are  all  of  limited  extent  and  are 
found  only  in  connection  with  certain  domes  of  salt  whose  origin  has 
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never  been  satisfactorily  explained.  These  domes  of  salt  are  deeply 
buried  beneath  sand  and  gravel ;  a  low  broad  mound  on  the  surface  re- 
flecting the  presence  of  the  dome  beneath.  Several  hundreds  of  these 
domes  have  been  discovered  in  the  region  between  the  mouth  of  the 
Mississippi  and  that  of  the  Rio  Grande  and  nearly  all  have  been  pene- 
trated by  the  drill  and  found  to  contain  commercial  deposits  of  one  kind 
or  another.  So  far  three  valuable  minerals  have  been  found  to  be  pres- 
ent in  these  domes :  salt,  oil,  and  sulphur.  The  central  core  of  each  is 
composed  of  salt  and,  in  many,  the  upturning  of  the  rocks  has  allowed 
great  quantities  of  petroleum  to  accumulate.  Only  three,  however,  have 
been  found  to  contain  sulphur  and  in  each  case  this  occurs  in  limestone 
associated  with  the  mineral,  gypsum. 

The  original  discovery  of  sulphur  in  these  domes  occurred  at  Sulphur 
Mound,  St.  Charles  Parish,  Louisiana,  and  efforts  were  immediately 
made  to  sink  a  shaft  to  the  deposit  and  commence  mining.  These  failed 
because  of  the  difficulty  of  maintaining  an  open  shaft  through  so  great 
a  thickness  of  unconsolidated  sand  and  gravel  and  the  project  was  at 
length  abandoned.  However,  a  chemical  engineer,  who  had  been  em- 
ployed by  the  original  company  continued  experiments  and  at  length 
perfected  a  process  called  after  him,  the  Fraasch  process,  by  which  the 
ore  below  could  be  extracted.  Since  that  date,  the  production  of  the 
sulphur  from  these  mounds  has  been  continuous  and  so  large  an  amount 
of  the  mineral  has  been  obtained  that  the  supply  is  sufficient  to  meet  the 
demand  of  the  sulphur  users  of  this  country  and  still  leave  a  large  mar- 
gin for  export. 

In  brief,  this  method  consists  of  melting  the  sulphur  underground 
by  means  of  superhea'.ed  steam  and  removing  it  to  the  surface,  where 
it  cools  and  crystallizes.  This  latter  is  accomplished  by  the  pressure  of 
air  pumped  down  the  well.  This  method  has  the  great  advantage  of 
yielding  a  product  which  is  practically  pure  and  needs  no  further  re- 
fining before  being  put  upon  the  market.  Simple  in  its  theory ;  never- 
theless, successful  operation  involves  the  overcoming  of  a  large  number 
of  mechanical  difficulties. 

The  sulphur  deposits  at  Freeport  underlie  a  mound  approximately 
twenty-five  feet  in  height  and  covering  an  area  of  five  hundred  and 
thirty  acres.  The  removal  of  the  sulphur  has  caused  the  mound  to  dis- 
appear and  the  site  is  now  marked  by  a  slight  depression.  The  dome 
beneath  rises  to  within  approximately  nine  hundred  feet  of  the  surface, 
and  is  buried  beneath  sand  and  gravel.  The  capping  rock  is  limestone 
and  appears  to  be  broken  into  huge  blocks  probably  by  the  force  of  the 
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crystallizing  of  the  salt  below.  Beneath  this  cap  rock  is  found  more 
limestone  impregnated  with  sulphur  and  underneath  this  a  bed  of  gyp- 
sum resting  upon  the  salt  which  forms  the  core  of  the  dome.  The  sul- 
phur and  the  gypsum  are  derived  one  from  the  other  but  it  is  not  pos- 
sible to  tell  which  was  the  original  mineral.    The  sulphur  does  not  occur 


Fig.  33. — The  pumps  in  Plant  "C"  of  the  Freeport  Sul- 
phur Co.,  Freeport,  Brazoria  County,  Texas. 


as  a  bed  but  as  nodules  scattered  through  the  limestone  and  is  present 
in  rather  small  proportion,  making  up  only  2.7%  of  the  beds  in  which 
it  is  found.  The  amount  of  sulphur  present  varies  in  different  portions 
of  the  dome  and  in  different  layers  of  rocks  in  the  same  well.  So  far 
no  wells  have  been  drilled  which  did  not  produce  some  sulphur.  The 
edges  of  the  dome  are  very  abrupt  and  fall  off  to  an  unknown  depth. 
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Wells  have  been  drilled  to  a  depth  of  five  thousand  feet  just  at  the  edge 
of  the  dome  and  have  struck  nothing  other  than  sand  and  gravel.  This 
shows  that  the  material  in  the  dome  has  risen  at  least  four  thousand 
feet  above  its  original  position,  at  the  bottom  of  the  layer  of  sand. 

At  the  present  time,  four  complete  plants  are  being  operated  on  the 
surface  of  the  mound,  any  one  of  which  is  independent  of  the  others. 
Together  they  form  the  largest  factory  for  the  manufacture  of  steam  in 
existence  in  this  country.     The  size  can  be  appreciated  from  the  fact 


Fig.  34. — Tanks  of  sulphur  after  board  siding  has  been  partially  removed. 
Freeport,  Brazoria  County,  Texas. 


that  the  boilers  consume  three  thousand  five  hundred  barrels  of  fuel  oil 
per  day.  This  is  obtained  from  wells  owned  by  the  company  at  Tam- 
pico,  Mexico,  and  is  brought  to  Freeport  in  tankers  which  dock  at  the 
mouth  of  the  Brazos  river.  The  water  comes  directly  from  the  river 
and  is  treated  to  remove  lime  and  other  impurities  before  being  fed  into 
the  boilers.  From  the  boilers,  the  steam  is  pumped  by  the  set  of  pumps 
shown  in  figure  33  into  heaters  where  it  is  superheated  to  a  still  higher 
temperature  in  order  to  reach  the  melting  point  of  sulphur.  From  the 
heaters,  it  passes  through  a  set  of  pipes  to  the  wells  and  so  underground. 
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The  wells  are  drilled  in  the  same  manner  and  with  the  same  ma- 
chinery used  in  sinking  oil  wells.  Each  has  a  diameter  of  ten  inches 
and  is  cased  to  exclude  the  surface  water  which  would  otherwise  fill  the 
opening.  Within  the  ten  inch  casing  are  three  lines  of  pipes,  one 
within  the  other.  The  outermost  carries  the  steam  downward  and  the 
innermost  provides  a  passage  for  the  molten  sulphur  on  its  way  to  the 
surface.  Between  these  is  a  line  which  is  used  for  the  passage  of  com- 
pressed air,  pumped  down  the  well  to  force  out  the  sulphur. 


Fig.   35. — Tank   of   sulphur   after   blasting.      Freeport,    Brazoria    County, 

Texas. 


As  the  molten  sulphur  comes  to  the  surface  it  is  conveyed  in  pipes  to 
a  vat  constructed  out  of  rough  boards  where  it  cools  and  crystallizes. 
These  vats  are  of  enormous  size  (figure  34)  and  the  yellow  color  of  the 
sulphur  makes  them  far  the  most  conspicuous  objects  in  the  landscape. 
When  the  sulphur  has  entirely  cooled,  the  boards  on  the  outside  are  re- 
moved and  the  sulphur  blasted  down  with  dynamite,  the  result  being 
shown  in  figure  35.  No  further  refining  process  is  necessary  as  the 
material  is  already  as  pure  as  needed  and  the  shipping  of  the  product 
takes  place  directly  from  the  vats  by  means  of  the  loading  machinery 
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seen  in  figure  36.  Most  of  the  sulphur  leaves  by  rail,  but  a  considerable 
portion  is  conveyed  to  New  York  in  boats  belonging  to  the  company's 
fleet. 


Fig.  36. — Loading  sulphur.     Frecport.  Brazoria  County, 
Texas. 


This  process  is  a  continuous  one  and  wells  when  once  started  are  not 
allowed  to  cool  off  until  the  sulphur  ceases  to  flow,  when  they  are  aban- 
doned. When  the  operation  first  began  the  life  of  the  wells  was  con- 
siderable ;  the  record  production  being  three  months,  but  as  the  removal 
of  the  sulphur  continues  the  wells,  as  a  rule,  become  shorter-lived.  When 
the  steam  was  first  introduced  into  the  mound  it  took  several  weeks  to 
heat  the  ground  sufficiently  to  start  the  process.  The  continued  intro- 
duction of  live  steam  and  compressed  air  into  the  rock  has  created  so 
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much  pressure  beneath  the  surface  that  it  is  necessary  to  drill  wells, 
called  bleed  wells,  to  relieve  this  pressure  by  allowing  the  excess  air  and 
steam  to  escape.  So  far  over  500  productive  wells  have  been  drilled  on 
this  mound  and  the  entire  area  is  not  yet  explored. 

Like  all  other  mineral  resources  this  one  is  not  inexhaustible  and 
the  day  is  not  far  distant  when  the  mounds  now  known  will  have  been 
exhausted.  At  present  we  cannot  estimate  the  available  reserves  still  in 
the  ground  nor  can  anyone  venture  to  predict  the  discovery  of  further 
workable  deposits.  There  are  many  similar  domes  known  and  perhaps 
as  many  more  to  be  discovered  and  explored.  How  many  of  these  will 
yield  sulphur  is  not  known  but  at  the  best  it  will  be  a  very  small  per- 
centage. For  the  next  few  years,  however,  the  gulf  coast  sulphur 
mines  will  remain  as  one  of  America's  valued  resources  and  as,  perhaps, 
the  most  peculiar  mining  procedure  that  has  ever  been  developed. 
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SPECIAL  NOTES  AND  NEWS 

NOTES    ON   THE   DIET    OF   THE 
LONG-EARED   OWL 

By  H.  L.  Stoddard'5 

The  Long-eared  Owl,  Asio  wilsonianus  (Less.),  was  selected  for  the 
first  of  a  series  of  Economic  Bird  Exhibits  because  it  is  without  ques- 
tion one  of  the  most  beneficial  birds  from  the  standpoint  of  the  farmer, 
and  also  because  its  beneficial  nature  is  seldom  recognized.  Although 
protected  by  law  in  Wisconsin,  it  is  usually  shot  on  sight,  until  now  it  is 
becoming  rare  over  large  areas  where  it  was  formerly  abundant. 

Perhaps  no  other  of  our  birds  lends  itself  quite  so  readily  to  an  ex- 
hibit of  this  nature.  This  is  due  to  the  fact  that  the  Long-eared  Owl 
habitually  occupys  the  same  roost  day  after  day  where  undisturbed. 
The  cast-up  pellets  of  fur,  bones  and  other  indigestible  matter  that 
accumulate  on  the  ground  beneath,  contain  a  complete  record  of  the 
creatures  consumed. 

The  material  for  the  exhibit  recently  installed  in  a  wall  case  in  the 
bird  hall  of  the  Museum,  was  collected  by  the  writer  during  the  win- 
ter of  1921,  in  two  small  tamarack  swamps  near  Calhoun,  Waukesha 
county,  twelve  miles  west  of  Milwaukee.  The  pellets  examined  were 
picked  up  under  trees  that  were  being  used  as  roosting  places  by  the 
owls  at  the  time.  The  first  lot,  gathered  January  twenty-third,  had  prob- 
ably been  accumulating  since  late  Fall,  as  they  were  partly  covered  by 
falling  tamarack  needles.    The  last  ones  were  collected  March  twentieth. 

An  interesting  part  of  the  record  is  that  of  one  individual  owl  that 
was  in  the  habit  of  spending  the  daylight  hours  on  the  same  limb  of  a 
certain' tree,  as  is  shown  in  figure  37.  By  cleaning  the  ground  thor- 
oughly on  one  visit,  then  gathering  the  accumulated  pellets  fourteen 
days  later,  a  definite  record  was  obtained  of  creatures  eaten  within  the 
period.  Unfortunately  there  is  a  possibility  that  pellets  were  dropped 
by  this  same  owl  from  other  perches  during  these  two  weeks,  as  wood 
was  being  chopped  in  the  vicinity,  and  the  bird  may  not  have  occupied 
this  one  perch  throughout  the  full  fortnight.  The  remainder  of  the 
pellets  used  in  the  study  were  gathered  under  the  roosting  places  of  sev- 
eral different  Long-eared  Owls.  A  large  number  were  found  at  the  base 
of  a  small  tamarack  in  which  four  of  the  Owls  were  roosting. 


"First  Assistant  Taxidermist,  Milwaukee  Public  Museum. 
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Fig.  37. — Exhibit  of  the  Long-eared  Owl,  showing  the  bird  on  its  roost, 
cast    pellets,    and    remains    of    animals    composing    the    bird's    diet.      Also 
mounted  specimens  of  the  principal  animals  eaten. 
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The  following  condensed  account  indicates  the  methods  used  in  the 
study,  the  number  of  remains  of  each  species  found,  and  other  informa- 
tion of  general  interest. 

The  pellets  (figure  38-2)  were  carefully  pulled  apart  with  tweezers, 
and  the  skulls  contained  were  used  for  the  count  and  identification.  The 
majority  of  small  mammals  can  be  identified  by  the  skulls  if  the  teeth 
are  present,  and  this  lot,  which,  due  to  the  season,  consisted  principally 
of  adults,  was  over  90%  determinable. 

The  remains  of  the  White-footed  Mice  of  the  subgenus  Pcromyscus 
were  somewhat  fragmentary,  and  thanks  are  due  Dr.  Wilfred  H.  Os- 
good of  the  Field  Museum  of  Chicago,  an  authority  on  the  group,  for 
examining  this  part  of  the  material.  A  specimen  of  this  mouse  is  shown 
in  figure  38-8. 

As  the  pellets  were  broken  up  somewhat,  the  number  was  estimated 
by  weight,  ten  perfect  ones  of  average  size  being  used  as  a  basis. 

Total  number  of  pellets  examined  (weight  estimate) 407 

Greatest   number    of    skulls    found   in   any    one   pellet,    Common 

Shrew — Sorex  pcrsonatus 5 

Average  number  of  skulls  per  pellet Two  and  a  fraction 

Total  number  of  animals  whose  remains  were  found 836 

Of  the  last  number  805,  or  about  96%  were  mice,  26,  or  about  3% 
shrews,  3  birds  and  2  crawfish. 


SPECIES  REPRESENTED  IN  THE  PELLETS 

Meadow  Mouse,  Microtus  pennsylvanicus  (figure  38-4) 761 

It  will  be  seen  that  the  great  bulk  (about  91  %  )  of  the  Long-eared  Owl's 
winter  food  in  this  locality  consisted  of  these  destructive  creatures. 
These  mice  breed  with  astonishing  rapidity  and  unless  held  in  check  by 
their  natural  enemies,  of  which  the  Long-eared  Owl  is  one,  would  soon 
be  numerous  enough  to  do  an  incredible  amount  of  damage  to  crops  of 
various  kinds. 

Mice  of  the  subgenus  Pcromyscus  Gloger 43 

Although  Dr.  Osgood  found  much  of  this  material  indeterminate  as  to 
species,  remains  of  both  the  Northern  White-footed  Mouse,  Pcromyscus 
leucopus  noveboracensis  (Fischer)  and  the  Prairie  White-footed  Mouse, 
Pcromyscus  maniculatus  bairdi  (Hoy  &  Kennicott)  were  identified,  the 
latter  being  probably  the  most  numerous.  Mice  of  this  genus  consti- 
tuted only  a  trifle  over  5%  of  the  total  number  of  creatures  eaten. 
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House  Mouse,  Mus  musculus 1 

This  individual  was  identified  by  Dr.  Osgood  from  two  jaw  bones. 

Common  Shrew,  Sorcx  pcrsonatus  (figure  38-14) 12 

Mole  Shrew,  Blarina  brcvicauda  (figure  38-17) 14 

These  Shrews  constituted  a  trifle  less  than  3%  of  all  creatures  eaten 
(and  being  small,  of  course  furnished  considerably  less  than  that  per- 
centage of  the  total  bulk  of  food). 

Skulls,  some  other  bones,  and  the  gizzard  linings  of  three  small 
sparrow-like  birds  were  found.  The  exact  species  could  not  be  deter- 
mined. In  this  case  birds  amounted  to  less  than  one-half  of  one  per 
cent  of  all  creatures  eaten. 

Crawfish — (species  not  determined) 2 

Fragments  of  these  animals  were  found  in  two  different  pellets  from 
different  roosts.  The  bones  of  mice  found  in  the  same  pellets  were 
stained  a  light  pink. 

That  part  of  the  record  pertaining  to  one  individual  owl  is  here 
given  separately :  84  pellets  (estimated  by  weight)  picked  up  under 
the  roosting  place  of  this  owl — 12  of  which  are  exhibited  in  their  nat- 
ural state.  The  72  examined  were  found  to  contain  4  mice  of  the  sub- 
genus Pcromyscus,  144  Meadow  Mice,  Microtus  pennsylvanicus,  and  3 
Mole  Shrews,  Blarina  brcvicauda. 

Fourteen  days'  accumulations  of  this  owl :  Number  of  pellets  gath- 
ered 15. 

Remains  found :  32  Meadow  Mice,  Microtus  pennsylvanicus  and  2 
White-footed  or  Deer  Mice  ("small  skull  bairdi,  large  one  probably 
noveboracensis"  Osgood). 

Although  not  shown  in  the  exhibit  nor  included  in  the  foregoing 
totals,  other  lots  of  pellets  gathered  in  other  localities  have  been  ex- 
amined with  corresponding  results. 

A  small  lot  from  Mineral  Springs,  Ind.,  gathered  November  22, 
1921,  yielded  remains  of  2  Mole  Shrews,  2  Common  Shrews,  2  White- 
footed  Mice  (subspecies?)  and  20  Meadow  Mice. 

A  lot  gathered  March  12,  1922,  from  just  north  of  Racine,  Wis., 
contained  remains  of  51  mice  of  the  genus  Microtus  (principally,  if  not 
all,  the  common  Meadow  Mouse,  Microtus  pennsylvanicus)  4  White- 
footed  Mice  (subspecies?)  and  1  Mole  Shrew,  Blarina  brcvicauda. 

The  only  evidence  as  to  this  Owl's  diet  at  other  seasons  that  I  can 
offer,  is  as  follows:  A  nest  of  the  Long-eared  Owl  with  four  newly 
hatched  young,  found  in  Sauk  county,  April  22,  1911,  contained  2 
White- footed  Mice  (subspecies?)  and  remains  of  a  Junco. 
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Pellets  gathered  in  the  vicinity  of  a  nest  containing  eggs  from  the 
same  locality  May  11,  1921,  yielded  remains  of  16  White-footed  Mice 
(subspecies  ?) ,  4  Meadow  Mice,  1  Mole  Shrew  and  one  small  bird,  species 
unknown.  Fisher  ("Hawks  and  Owls  of  the  United  States")  in  his 
excellent  account  of  the  economic  value  of  this  species  says,  "The  Long- 
eared  Owl  is  one  of  our  most  beneficial  species,  destroying  vast  num- 
bers of  injurious  rodents  and  seldom  touching  insectivorous  birds.  The 
birds  killed  by  it  are  mostly  seed-eating  species,  which  do  not  benefit 
the  agriculturist  to  any  great  extent." 

While  the  Long-eared  Owl,  and  in  fact  the  great  majorily  of  our 
owls,  are  recognized  as  extremely  useful  birds  by  ornithologists  and 
bird  lovers,  by  far  the  greater  number  of  people  consider  all  birds  of 
prey  as  "harmful,"  and  kill  them  on  sight,  regardless  of  the  facts  of  the 
case.  The  only  hope  for  our  fine  birds  of  prey  lies  in  the  education  of 
the  people  as  to  their  value.  By  exhibiting  the  skulls  of  injurious  rod- 
ents by  the  quart  as  is  done  in  our  new  exhibit,  it  is  hoped  that  those 
who  view  it  will  be  impressed  by  the  great  value  of  these  natural  "mouse 
traps." 


A  REMARKABLE  SHRUNKEN  HEAD  FROM 

ECUADOR 

By  Alanson  Skinner16 

The  Museum  has  recently  obtained  from  Mr.  Lewis  B.  Ager,  form- 
erly of  the  Panama  Canal  Zone,  one  of  the  most  remarkable,  if  indeed, 
not  the  most  remarkable,  shrunken  head  ever  collected  among  the  Jivaro 
Indians  of  the  Province  of  Oriente  on  the  eastern  slopes  of  the  Andes 
Mountains  in  Ecuador. 

This  grizzly  war  trophy,  shown  in  figures  39  and  40,  is  the  venerable 
head  of  an  elderly  white  man  who  possessed  a  thick  crop  of  curly,  snow 
white  hair.  Who  he  may  have  been,  and  the  history  of  his  death  at  the 
hands  of  the  Jivaro  warrior  who  took  his  head,  we  will  probably  never 
know.  In  all  probability  he  was  some  hardy  member  of  an  adventur- 
ous party  of  rubber  hunters.  At  any  rate,  whatever  his  business  in  the 
tangled  tropical  forests  of  Oriente,  his  last  venture  came  to  a  sudden 
end,  probably  by  a  poisoned  blowgun  dart  or  by  a  spear  thrust. 

The  nine  tribes  of  the  Jivaro  stock  inhabit  a  large  territory,  and  do 
not  reside  in  villages  as  do  most  South  American  natives.    Instead,  they 


'"Curator  of  Anthropology,  Milwaukee  Public  Museum. 
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Fig.  39. — Shrunken  head  from   Ecuador.     Front  View. 


Fig.  40. — Shrunken   head   from    Ecuador.      Side    View. 
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dwell  in  huge  communal  houses,  sometimes  seventy-five  feet  long  by 
forty  wide,  and  oval  in  shape.  These  buildings  are  dark,  as  the  roof  and 
walls  are  covered  by  a  continuous  thatch.  The  walls  have  no  windows. 
There  are  two  doors,  at  opposite  ends  of  the  house,  one  for  the  women 
and  one  for  the  men,  who  occupy  opposite  sides  of  the  building.  Unlike 
many  of  their  neighbors,  they  do  not  sleep  in  hammocks,  but  on  raised 
platforms,  and  the  dogs  are  kept  tied,  night  and  day,  at  the  foot  of  the 
beds  of  the  women. 

The  heads  of  their  enemies  are  taken  and  preserved  by  the  men  as 
their  greatest  trophies.  When  a  foeman  is  slain,  his  head  is  severed 
with  a  sharp  bamboo  knife.  It  is  carried  home,  and  then  the  skull  and 
some  of  the  flesh  is  removed.  The  skin  is  then  dipped  in  a  decoction  of 
herbs  which  are  rich  in  tannic  acid,  then  hot  stones  or  sand  are  placed 
inside  to  rapidly  shrink  the  skin.  Finally,  when  it  has  been  reduced  to 
the  desired  size,  it  is  greased  and  smoked  over  a  fire  made  of  the  wood 
of  a  certain  palm. 

After  some  months  have  elapsed,  the  possessor  of  the  head  makes  a 
feast  to  free  himself  of  the  pollution  occasioned  by  the  killing,  and  after 
the  ceremonies  the  head  is  kept  as  trophy  for  some  time.  Then  it  is 
generally  cast  into  the  river  nearby,  though  in  some  tribes  it  is  preserved 
to  wear  on  the  back  on  ceremonial  occasions. 


THE   BLACKFOOT   SWEAT   LODGE 

By  S.  A.  Barrett17 

One  of  the  most  wide-spread  medicine  practices  among  the  North 
American  Indian  tribes  was  the  use  of  the  sudatory  or  sweat  lodge,  in 
fact  it  was  found  in  one  form  or  other  among  almost  all  of  the  tribes  in 
the  United  States.  These  primitive  "Turkish  baths"  are  employed  for 
both  medicinal  and  ceremonial  purposes,  but  among  most  tribes  the 
ceremonial  element  is  by  far  the  more  important.  It  is  not  uncommon 
for  a  white  man  to  witness  such  a  ceremony,  but  rarely  is  he  invited 
to  participate.  While  engaged,  in  company  with  Mr.  George  Peter,  the 
Museum's  artist,  in  collecting  specimens  and  data  among  the  Blackfoot 
Indians  of  Montana,  the  writer  received  such  an  invitation  and  passed 
through  a  rather  novel  experience  of  initiation  into  a  part  of  the  medi- 
cine pipe  ceremony. 


1TDirector,  Milwaukee  Public  Museum. 


74 


YEARBOOK,  PUBLIC  MUSEUM,   MILWAUKEE. 


[Vol.  I. 


The  sweat  lodge  has  a  dome-shaped  framework  of  withes  (figure  41), 
which  is  used  repeatedly.  This  framework  is  about  seven  feet  in 
diameter  by  perhaps  four  feet  high.  The  covering  of  blankets  is, 
of  course,  placed  on  this  framework  each  time  as  needed.  When  in 
use,  the  lodge  looks  as  is  shown  in  figure  42. 

In  the  center  of  this  particular  lodge  was  a  small  excavation  about 
a  foot  square  by  three  inches  deep,  in  which  were  later  placed  the  hot 
stones.  This  pit  was  carefully  oriented,  as  was  everything  pertain- 
ing to  the  ceremony  as  it  progressed.     The  earthen  floor  of  the 


'":■'  <.Jr. 


Fig.  41. — Blackfoot  Indian  sweat  lodge,  showing  stones  in  the  pit 
in  the  center  of  the  lodge,  after  cover  of  lodge  has  been  removed.  Black- 
foot  Reservation,  Montana. 


center  of  the  lodge  was  carefully  cleaned  and  all  ashes  and  other 
vestiges  of  former  use  were  removed  from  the  pit. 

The  priest  then  brought  a  long-stemmed  pipe,  of  the  type  usually 
called  Micmac,  a  bag  of  incense  material,  made  of  the  finely  broken 
foliage  of  one  of  the  conifers,  a  tobacco  pouch  and  a  pipe  tamper,  a 
pouch  of  red  paint  and  some  buffalo  fat,  and  a  pair  of  slender,  red- 
painted  fire  tongs. 
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Fig.    42. — Blackfoot    Indian    sweat    lodge,    covered    and    ready    for    use. 
Blackfoot    Reservation,    Montana. 


Fig.   43. — Heating    the    stones    for    the    Blackfoot    Indian    sweat    lodge. 
Blackfoot   Reservation,    Montana. 
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Meanwhile  the  assistants  had  been  heating  stones  in  an  old  fireplace 
nearby,  which  showed  signs  of  frequent  use.  Also  a  bucket  of  water 
had  been  brought  from  the  creek.  The  preparation  of  this  fire  is  shown 
in  figure  43. 

All  being  now  in  readiness,  the  priest  instructed  the  interpreter  and 
the  writer  to  disrobe  and  follow  him  through  the  small  door.    The  priest 


Fig.  44. — Floor  plan  of  the  Blackfoot  Indian   sweat  lodge. 
Reservation,    Montana. 


Blackfoot 


took  his  station  opposite  the  door,  and  therefore  facing  eastward,  or 
toward  the  rising  sun.  The  interpreter  sat  on  the  north  side  of  the 
lodge,  while  the  writer  took  the  seat  of  the  novice  at  the  south.  The 
priest  then  drew  with  his  finger  a  small  square,  about  five  inches  in 
dimensions,  a  short  distance  from  the  western  edge  of  the  pit,  and  then 
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called  for  a  live  coal  from  the  fire.  This  coal,  which  was  handed  him  by- 
means  of  the  red-painted,  ceremonial  fire  tongs,  was  placed  in  the  center 
of  the  small  square  which  served  as  an  altar.  Figure  44  shows  a  ground 
plan  of  the  sweat  lodge,  giving  the  position  of  the  central  pit,  the  altar 
and  the  stations  of  the  participants.  Also  the  positions  of  the  first  stones 
placed  in  the  center  of  the  lodge. 

He  then  took  a  pinch  of  the  incense  material  from  the  bag  and,  after 
making  a  short  prayer  to  the  Sun  to  give  the  participants  good  luck, 
and  after  passing  his  hand  four  times  clockwise  over  the  live  coal,  he 
dropped  the  incense  on  it.  He  then  held  first  the  right  and  then  the  left 
hand,  palm  down,  in  the  smoke  and,  closing  each  as  if  to  grasp  a  hand- 
ful of  smoke,  he  placed  each  to  his  nose  and  inhaled  deeply.  He  then 
repeated  these  motions,  except  that  he  passed  the  hands  down  over  the 
sides  from  head  to  foot.  The  left  hand  was  passed  down  the  right  side 
and  the  right  hand  down  the  left  side.  He  then  took  the  novice  by  the 
hands  and  caused  him  to  make  the  same  motions  throughout. 

He  next  announced  that  inasmuch  as  he  was  going  to  present  the 
novice  with  some  of  the  medicine  pipe  ceremony,  he  must  first  properly 
paint  him.  Taking  some  buffalo  fat  in  his  palms,  they  were  rubbed  to- 
gether to  grease  them.  Then  some  of  the  reddish  yellow  paint  was 
added  and  the  palms  were  rubbed  together  to  mix  the  fat  and  the  paint. 
The  priest  then  drew  a  line  with  his  right  index  finger  on  the  forehead 
of  the  novice  from  temple  to  temple,  just  above  the  eyebrows.  Another 
similar  line  was  drawn  from  the  angle  of  the  lower  jaw  to  the  chin  on 
either  side.  The  remaining  paint  on  the  priest's  palms  was  then  wiped 
on  the  front  part  of  the  novice's  hair. 

The  priest  then  called  for  the  pipe  which  was  handed  into  the  lodge 
by  an  attendant.  He  next  made  a  prayer  to  the  Sun  for  the  good  luck 
of  the  novice,  holding  the  pipe  pointing  obliquely  upward  with  the 
mouth  end  of  the  stem  pointing  toward  the  Sun.  (It  was  then  about 
10:30  A.  M.)  He  then  handed  the  pipe,  still  in  the  same  position,  to 
the  novice  with  instructions  to  pass  it  downward  from  head  to  foot, 
first  on  the  right  side,  then  on  the  left.  The  pipe  was  then  passed  across 
to  the  north  side  of  the  fireplace  and  then  back  to  the  priest.  It  was  then 
lighted  by  the  priest  and  the  first  puff  was  blown  upward  toward  the 
Sun.  The  second  was  blown  downward  toward  the  earth.  Several  ordi- 
nary puffs  were  then  taken  and  the  pipe  was  next  handed  to  the  one  on 
the  north.  It  was  handed  to  him  bowl  first  and  at  an  agle  of  about  45°, 
because  he  is  not  a  medicine  pipe  bundle  man.  (He  has  a  beaver  bun- 
dle.)    The  pipe  was  smoked  for  several  puffs  and  then  passed  back  to 
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the  priest.  It  was  passed  back  stem  first,  but  at  the  same  angle  of  45°. 
Had  the  interpreter  possessed  a  medicine  pipe  bundle,  the  pipe  would 
have  been  passed  horizontally.  Thus  it  passed  back  and  forth  several 
times  between  the  two,  until  the  contents  of  the  bowl  were  consumed. 
It  was  not  passed  to  the  novice,  because  it  was  assumed  that  he  would 
not  care  to  smoke  it. 

Finally,  when  the  pipe  was  finished,  it  was  taken  by  the  priest  and 
the  ashes  in  the  bottom  of  the  bowl  were  loosened  with  the  pipe  tamper. 
He  then  took  the  pipe  by  the  stem  and  poured  out  a  small  amount  of  its 
ashes  on  the  floor  of  the  lodge  near  the  four  points  of  the  square  fire 
stone  pit  and  also  in  its  center.  This  was  done  in  the  following  order : 
Northeast,  Southeast,  Southwest,  Northwest,  center. 

The  pipe  was  then  disconnected  from  the  stem  and  it,  together  with 
the  tamper  and  stem,  was  handed  to  the  attendant  with  instructions  that 
they  be  properly  placed  at  the  back  (West)  of  the  lodge. 

The  priest  then  called  for  hot  stones.  Five  were  brought,  by  means 
of  heavy  wooden  tongs,  and  were  placed  on  the  floor  of  the  lodge,  one 
at  each  of  the  four  corners  of  the  fire  pit  and  one  in  the  center,  in  the 
same  order  as  were  the  pipe  ashes.  (See  figure  44.)  Immediatley  the 
first  five  had  been  properly  placed  in  their  ceremonial  positions,  the  in- 
terpreter took  a  pair  of  short  wooden  tongs  and  moved  the  stones  at  the 
four  corners  down  into  the  pit  at  each  corner.  The  remaining  hot  stones, 
two  dozen  or  more,  were  placed  without  any  regular  order  in  the  pit. 

The  priest  then  ordered  the  attendant  to  raise  the  cover  a  foot  or  so 
behind  him,  so  as  to  allow  a  draft  to  pass  through.  He  then  took  a  cup 
of  water  and  sprinkled  the  stones  lightly  to  remove  the  ashes  and  dirt. 
The  sizzling  and  steaming  accomplished  this. 

The  priest  then  ordered  the  lodge  cover  down  on  all  sides  and  thor- 
oughly closed  at  the  bottom  throughout.  In  fact  this  cover  was  so 
thoroughly  battened  down,  as  is  shown  in  figure  42,  that  not  a  breath 
of  air  nor  a  ray  of  light  could  enter  at  any  point. 

He  then  began  the  first  song  and  sprinkled  water  on  the  fire  stones 
several  times  during  this  song.  He  sang  a  set  of  four  of  these  short 
songs,  sprinkling  water  lightly  on  the  stones  at  frequent  intervals  during 
each  song. 

A  short  stop  was  here  made  and  another  prayer  to  the  Sun  was  said 
by  the  priest. 

When  the  stones  were  piled  in  the  center  of  the  lodge,  their  intense 
heat  made  the  lodge  seem  very  hot,  but  it  was  a  dry  heat.     However, 
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by  the  time  this  set  of  four  songs  had  been  ended,  the  steam  had  com- 
pletely filled  the  small  lodge  and  the  humid  heat  had  produced  a  profuse 
perspiration.  The  steam  was  almost  unbearable  for  the  novice,  who 
several  times  was  obliged  to  raise  the  lodge  cover  a  fraction  of  an  inch 
and  place  his  nose  at  the  opening  close  to  the  ground  to  get  at  least  a 
breath  of  fresh  air. 


Fig.  45. — "Cooling  off"  after  the  sweat  bath, 
foot  Reservation,  Montana. 


Black- 


During  the  second  set  of  four  songs,  more  water  was  placed  on  the 
hot  stones  and  the  steam  became  even  more  suffocating,  and  the  heat  in 
the  lodge  more  intense.  The  bodies  of  all  participants  were  literally 
running,  not  dripping,  with  perspiration. 

After  still  another  set  of  four  songs,  accompanied  by  more  sprinkling, 
the  novice  was  asked  to  move  out  of  the  lodge,  as  the  other  two  wished 
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to  make  a  "heavy  steam"  and  take  a  "real  sweat,"  which  would  be  too 
strong  for  him  to  endure.  He  readily  complied  with  this  request.  Then 
followed  two  songs.  Up  to  this  time  the  priest  had  only  sprinkled  the 
water,  but  now  he  poured  it  on  in  great  cupfuls  and  the  steam  was  doubt- 
less several  times  as  intense  as  while  the  novice  was  present.  After  a 
short  prayer,  the  priest  ordered  the  front  and  rear  of  the  cover  raised. 
Both  the  participants  were  streaming  with  perspiration  to  an  almost  in- 
credible degree.  The  two  cooled  off  in  the  lodge  for  a  few  minutes,  as 
is  shown  in  figure  45,  and  dried  their  bodies  by  running  their  hands 
over  them,  after  which  they  reinvested  themselves. 

Such  a  sweat  bath  is  employed  for  its  curative  properties  in  cases  of 
illness,  and  there  is  little  doubt  that  it  does  possess  such  curative  proper- 
ties if  properly  used.  However,  a  far  greater  ceremonial  use  is  found 
for  it  among  most  tribes.  For  instance,  among  the  Blackfoot  Indians, 
informants  state  that  a  man  is  not  considered  fit  to  participate  in  certain 
of  the  major  ceremonies,  until  he  has  undergone  this  ceremonial  sweat, 
which  is  presumed  to  purify  him  spiritually,  as  well  as  cleanse  him 
bodily.  The  entire  ceremony  is  performed  with  a  devout  religious  feel- 
ing on  the  part  of  the  Indians  and  to  it  is  attached  a  profound  ceremonial 
and  religious  significance. 


THE   BLACKFOOT   INISKIM   OR   BUFFALO 
BUNDLE,   ITS   ORIGIN   AND   USE 

By  S.  A  Barrett18 

While  collecting  on  the  Blackfoot  Indian  Reservation  in  Montana 
during  the  summer  of  1921,  a  considerable  number  of  ceremonial  ob- 
jects were  secured,  particularly  various  specimens  of  the  iniskim.  This 
term  applied  particularly  to  the  "buffalo  stone,"  though  the  same  name 
is  also  applied  to  the  bundle  of  which  one  or  more  of  these  fossil  shells 
or  segments  forms  a  part.  The  bundle  is  more  commonly  referred  to  as 
the  Medicine  Lodge,  Painted  Lodge  or  Buffalo  bundle.  Figure  46  shows 
several  specimens  of  these  buffalo  stones,  ranging  from  the  one  (A) 
carved  in  a  rough  semblance  of  a  buffalo,  to  the  one  (E)  covered  with 
thin  buffalo  calf  skin,  and  the  large,  almost  complete  fossil  shell  (F) 
resting  on  the  matted  buffalo  hair.  Such  a  buffalo  stone  is  always  a 
fossil  shell  of  one  kind  or  another  and  may  range  from  a  whole  shell, 
weighing  several  pounds  down  to  a  segment  of  a  very  small  shell  (D), 


"Director,  Milwaukee  Public  Museum. 
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Fig.  46.- 


-"Buffalo  stones,"  magic  charms  used  as  "medicine"  to  attract  the 
buffalo.      Blackfoot    Reservation,    Montana. 
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or  a  very  tiny  shell  (C)  weighing  but  a  f rac  ion  of  an  ounce.  These  are 
kept  in  the  buffalo  bundle  as  a  rule,  but  smaller  stones  may  be  worn  as 
amulets,  as  is  the  case  with  (B). 

Each  "painted  lodge,"  that  is,  each  tipi  decorated  with  painted  de- 
signs of  symbolic  significance,  has  such  a  bundle  and  when  the  lodge 
changes  owners,  the  bundle  and  certain  rattles  and  ornaments  always 
accompany  it. 

The  following  is  a  version  of  the  myth  of  origin  of  the  iniskim : 

In  olden  times  when  a  man  married  the  eldest  daughter  in  a  family, 
he  had  a  right  to  have  all  her  younger  sisters  as  his  wives. 

Now,  it  often  happened  that  the  youngest  of  them  was  made  a  serv- 
ant to  her  elder  sisters,  or  at  least  to  the  favorite  wife.  She  was  obliged 
to  bring  wood  and  water,  to  do  much  of  the  work  about  the  tipi,  and  in 
every  respect  her  position  was  a  menial  one.  She  was  usually  clothed  in 
the  poorest  fashion,  her  dress  and  her  robe  being  frequently  made  from 
pieces  of  worn  out  tipi  cover. 

Once  upon  a  time  there  was  such  a  woman  who  lived  in  a  famine- 
stricken  camp.  She  went  out  one  day  to  gather  wood.  As  she  walked 
along  she  heard  someone  singing :  "Come  here,  woman,  and  get  me." 
When  she  stopped,  the  song  ceased.  She  looked  all  about,  but  could 
see  no  one.  However,  as  she  started  to  break  up  some  wood,  she  heard 
the  voice  again  singing :  "Woman,  can  you  not  come  and  take  me,  I 
am  powerful  medicine,  I  am  the  greatest  medicine  of  the  buffalo." 

She  followed  the  sound  and  presently  came  to  a  buffalo  wallow  in 
which  she  espied  a  piece  of  the  matted  hair,  shed  by  the  buffalo,  upon 
which  rested  a  stone  of  peculiar  shape.  It  was  this  stone  which  was 
singing  to  her.  She  picked  it  up,  placed  it  in  the  bosom  of  her  dress  and 
took  it  home. 

The  camp  had  been  besieged  by  famine  for  so  long  that  even  many 
of  the  strong  warriors  were  almost  completely  exhausted  and  many  of 
the  weaker  members  of  the  tribe  had  already  succumbed.  No  buffalo 
were  to  be  seen  anywhere.  None  had  been  seen  for  many  days  and  the 
camp  was  in  a  very  critical  condition. 

Upon  her  return  to  the  camp,  the  woman  told  her  husband  to  pre- 
pare the  lodge  for  a  ceremony,  and  to  make  an  altar,  by  placing  a  circle 
of  soft  earth  at  the  rear  of  the  lodge  before  which  were  placed  some  buf- 
falo chips  and  on  these  some  wild  sage.  This  finished,  she  told  her  hus- 
band to  go  about  through  the  camp  and  find  a  little  buffalo  tallow,  for  so 
severe  had  been  the  famine,  that  nearly  all  of  the  buffalo  tallow,  even 
that  which  was  saved  for  ceremonial  purposes,  had  been  used  as  food. 
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While  she  was  thus  instructing  her  husband,  he  said  to  her  :  "You  must 
be  sure  of  what  you  are  doing,  so  that  we  will  not  disgrace  ourselves." 
To  this  she  replied,  "Follow  my  instructions  and  get  the  people  to  re- 
build the  piskun,  for  I  am  going  to  bring  the  buffalo."  This  convinced 
him  that  his  wife  had  received  a  powerful  medicine  and  that  she  was 
able  to  perform  a  ceremony  which  would  deliver  the  tribe  from  starva- 
tion. He  then  announced  to  the  people  that  a  buffalo  ceremony  would 
be  held  that  night  and  sent  everyone  out  to  begin  preparing  the  corral  at 
the  base  of  the  cliff  and  the  stone  piles  which  were  used  as  blinds  in  the 
buffalo  drive. 

When  everything  was  in  readiness  for  the  ceremony,  the  woman 
told  her  husband  to  announce  that  the  new  buffalo  ceremony  would  be 
celebrated  that  night  and  request  the  old  men  of  the  tribe  to  come  to 
the  ceremonial  tipi  and  bring  their  rattles.  At  nightfall  she  taught  the 
people  the  buffalo  songs  which  she  had  learned  from  the  buffalo  stone. 
The  burden  of  the  first  song  is  as  follows :  "There  are  plenty  of  buf- 
falo which  we  are  going  to  have,  for  I  am  the  powerful  buffalo  medi- 
cine." This  song  was  sung  repeatedly  during  the  early  part  of  the  night 
and  toward  morning  a  second  similar  buffalo  song  was  chanted. 

Near  daybreak  the  dogs  of  the  village  suddenly  began  to  bark,  and, 
upon  investigation,  the  people  saw  near  the  village,  a  big  buffalo  bull 
scratching  himself  against  a  tree. 

The  woman  then  called  for  sweet  grass,  which  she  used  as  incense. 
As  the  incense  was  rising  she  sang  a  third  song  and  presented  her  hus- 
band with  the  ceremonial  fire-tongs :  "You  are  a  man,  take  these  fire 
tongs  for  they  are  powerful  medicine."  She  again  placed  sweet  grass 
on  the  coals  of  the  altar,  and,  as  the  incense  rose  she  sang  another  song. 
As  she  did  so,  she  placed  her  hands  in  the  rising  smoke  as  if  to  grasp  it, 
first  with  the  left  hand  and  then  with  the  right,  bringing  the  smoke  to 
her  nostrils  that  she  might  inhale  it. 

She  then  sang  a  fourth  song  and  as  she  did  so,  she  brought  the  buf- 
falo stone  from  the  bosom  of  her  dress  and  placed  it  on  the  altar  before 
her.  This  song  repeated  the  words  the  buffalo  stone  had  used  in  calling 
her  when  she  was  gathering  wood:  "Come  here  woman  and  get  me. 
Woman  can  you  not  come  and  take  me  away,  I  am  the  most  powerful 
medicine."  She  then  sang  a  second  verse :  "This,  my  buffalo  medicine, 
always  sits  in  the  same  place."  The  people  then,  for  the  first  time,  saw 
the  buffalo  medicine  stone. 

The  entire  day  following  was  spent  by  the  people  in  making  further 
preparations  at  the  piskun  and  in  the  village  for  a  big  buffalo  drive. 
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At  nightfall,  the  same  ceremony  was  repeated.  Toward  morning,  the 
best  runner,  Red  Antelope  by  name,  was  selected  to  lead  the  buffalo 
herd  into  the  piskun  and  after  proper  songs  and  ceremonies  for  his  suc- 
cess, he  went  out  in  the  direction  of  a  large  herd  of  buffalo  which  had 
miraculously  appeared  on  the  prairie.  He  passed  to  the  windward  of  the 
herd  and  built  a  small  fire,  where  the  herd  could  get  the  scent  of  it. 
Incense  was  burned  as  part  of  a  ceremony  for  success  and  Red  Antelope 
easily  led  the  herd  within  the  lines  of  stone  piles  or  wings  of  the  piskun. 
When  the  watchers  saw  the  herd  coming,  they  signalled  the  camp  to 
muzzle  the  dogs.  This  must  always  be  done  to  prevent  the  dogs  from 
barking  and  frightening  the  buffalo  away. 

At  the  same  time  the  buffalo  woman,  who,  as  is  customary  with  of- 
ficiating priests  remained  within  the  ceremonial  lodge  and  continued  to 
perform  the  buffalo  ceremony,  this  time  singing  a  song  which  was  as 
follows :  "The  leader  of  the  buffalo  herd  will  not  turn.  I  am  going  to 
eat  him.    They  will  all  go  over  the  cliff." 

Then  the  hunters  began  to  spring  up  from  behind  the  stone  piles  and 
frighten  the  buffalo,  who  ran  bewildered  over  the  cliff,  about  one  hun- 
dred animals  being  killed.  The  buffalo  woman  continued  to  sing  buffalo 
songs  while  the  meat  was  being  butchered.  Many  men  wanted  at  once 
to  eat  the  fat  from  the  rump  and  many  of  the  women  wanted  to  eat  the 
kidneys  and  other  choice  bits  of  the  meat,  but  before  this  was  done,  those 
choice  parts  of  each  animal  which  are  the  due  of  the  medicine  man" 
who  performs  the  buffalo  ceremony  during  one  of  these  drives  and 
to  whose  strong  medicine  the  good  luck  in  such  a  hunt  is  due,  were 
brought  to  the  lodge  and  given  to  the  woman  who  had  been  a  menial 
and  a  servant,  but  who  had  been  favored  by  the  buffalo  spirit  and  had 
been  given  the  buffalo  ceremony  that  she  might  save  her  people  from 
famine. 

This  is  why  the  buffalo  bundle  with  its  iniskim  or  buffalo  stone,  rest- 
ing on  the  matted  buffalo  hair,  its  sacred  red  and  black  paints,  its  rattles, 
and  fire-tongs  are  always  found  in  every  painted  lodge  of  the  Black  foot 
people,  for  it  was  upon  this  buffalo  bundle  that  the  hunt  largely  depended 
in  olden  times. 


"The  medicine  man  who  made  medicine  to  insure  success  to  the  buffalo 
hunters,  performed  his  ceremony  in  a  painted  lodge  in  the  center  of  the  camp 
circle.  He  commenced  about  noon  on  the  day  before  the  hunt,  and  did  not 
cease  until  a  messenger  arrived  and  announced  the  end  of  the  drive.  The 
medicine  man  was  entitled  to  receive  the  tongues  and  certain  other  very  choice 
parts  of  each  animal  killed. 
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THE  PAINTED  LODGE  OR  CEREMONIAL  TIPI 
OF  THE  BLACKFOOT 

By  S.  A.  Barrett" 

In  aboriginal  times  the  average  tipi  of  the  Blaekfoot,  ranged  in  size 
from  eight  to  as  many  as  twenty  buffalo  cow  skins.'"'1  A  small,  eight-skin 
tipi  was  designed  for  one  or  two  persons.     For  a  larger  family,  or  for 


Fig.  47. — Tipi  site.  The  circle  of  cobble  stones  marks  the  position 
formerly  occupied  by  a  tipi.  Note  the  fireplace  stones  in  the  center. 
Blaekfoot  Reservation,   Montana. 

ceremonial  purposes,  the  average  number  of  skins  was  fifteen  to  sixteen. 
Such  a  tipi  was  about  twenty  to  twenty-five  feet  in  diameter. 

In  former  times,  before  the  white  man's  axe  and  other  similar  imple- 
ments came  into  use,  pegs  were  not  used  in  staking  down  a  tipi.    The 

"Director,  Milwaukee  Public  Museum. 

21Bull  hides  were  used  particularly  in  making  parfleches,  shields  and  other 
articles  where  very  heavy  material  was  required.  For  clothing,  moccasins, 
lodge  covers,  and  whenever  lighter,  more  pliable  material  was  needed  that 
of  the  cow  was  employed.  Bags,  pouches  and  other  small  articles  were  made 
of  calf  skin. 
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bottom  was  weighted  down  with  cobble  stones,  which  were  found  at 
almost  any  point  on  the  prairie  in  this  region  of  numerous  glacial  mo- 
raines. At  many  points  on  these  prairies,  the  old  cobble  stone  circles, 
like  that  shown  in  figure  47,  may  still  be  traced.  In  the  center  of  such 
a  circle  is  almost  invariably  a  small  group  of  stones  marking  the  fireplace. 
The  Blackfoot  tipi  had  a  framework  made  of  relatively  slender 
straight  poles,  two  of  which  were  used  to  adjust  the  "ears"  at  the  top  of 


Fig.    48. — "Painted   lodge"    or    ceremonial    tipi. 

Montana. 


Blackfoot    Reservation, 


the  tipi,  opening  or  closing  the  smoke  hole,  in  accordance  with  the 
weather. 

For  ordinary  purposes  of  residence,  such  a  tipi  was  usually  underr- 
ated. The  ceremonial  or  "painted  lodge"  as  it  is  most  frequently  called 
by  the  Indians  at  present,  was  a  tipi  decorated  with  symbolic  designs, 
representing  sacred  mammals,  birds,  supernatural  beings  and  sometimes 
geometric  figures,  indicating  some  ceremonial  or  supernatural  connection 
between  the  owner  of  the  tipi  and  the  spirits  controlling  many  features 
of  the  life  of  the  Blackfoot.    Such  a  lodge  is  shown  in  figure  48. 

In  addition  to  the  framework  and  buffalo  hide  covering  of  such  a 
lodge,  there  were  also  rattles  and  ornaments  made  respectively  of  the 
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hoofs  and  tail  of  the  buffalo.  These  were  hung  from  the  tips  of  the 
ears  of  the  lodge  or  just  above  the  doorway  inside  the  lodge.  Some- 
times a  single  lodge  might  have  these  rattles  and  ornaments  in  both 
places. 

Each  painted  lodge  must  also  possess  a  ceremonial  buffalo  bundle 
comprising  one  or  more  buffalo  stones  or  iniskim,  like  those  shown  in 
figure  46,  pouches  of  sacred  red  and  black  paint,  one  or  more  rattles, 
made  of  the  scrotum  of  the  buffalo,  and  a  set  of  red-painted,  slender 
ceremonial  fire-tongs.  All  these,  except  the  fire-tongs,  were  usually 
kept  in  a  small  parfleche  or  in  a  buffalo  skin  bag,  to  the  outside  of  which 
the  fire-tongs  were  attached.  This  bundle  was  suspended  from  one  of 
the  lodge  poles  at  the  fear  of  the  lodge  and  upon  certain  occasions,  was 
placed  upon  a  tripod  of  poles,  standing  outside  and  at  the  rear  of  the 
lodge. 

Such  a  painted  tipi  might  be  made  in  fulfillment  of  a  vow,  but  it  was 
more  customary,  at  least  in  modern  times,  to  purchase  it  in  fulfillment 
of  such  a  vow  rather  than  to  make  it  outright.  For  instance,  in  case  of 
illness,  a  man  might  promise  the  spirits  that  if  he  was  allowed  to  recover 
he  would  purchase  the  painted  tipi  of  some  certain  person.  For  good 
fortune  in  war  or  some  other  enterprise,  a  similar  promise  would  be 
made.  Such  a  purchase  included,  of  course,  all  the  ceremonial  para- 
phernalia of  the  lodge,  together  with  the  right  to  use  its  particular  sacred 
symbols.  The  transfer  of  such  a  painted  lodge  from  one  owner  to  the 
other  involved  a  rather  elaborate  ceremonial  procedure.  The  owner  of 
the  lodge,  if  he  was  not  acquainted  with  the  full  ceremony,  or  if  he  did 
not  care  to  perform  it,  called  in  the  services  of  someone  else.  The  wife 
of  the  owner  of  the  lodge  then  brought  the  buffalo  bundle  to  the  sweat 
lodge  and,  starting  at  the  east  and  traveling  in  a  clockwise  direction,  she 
passed  once  around  the  lodge.  She  then  placed  the  bundle  on  top  of  the 
sweat  lodge. 

The  performer  of  the  ceremony,  together  with  the  buyer  of  the 
painted  lodge,  must  then  enter  the  sweat  lodge  and  perform  the  cere- 
mony. They  might  be  accompanied  by  the  vender  of  the  lodge  and  by 
any  others  who  desired  to  participate  in  the  ceremony.  They  were,  how- 
ever, never  accompanied  by  any  woman.  The  face  of  the  purchaser  of 
the  painted  lodge  was  first  painted  red,  appropriate  songs  pertaining  to 
the  buffalo  and  its  actions  being  sung.  For  instance,  one  of  them  says, 
"when  the  buffalo  goes  to  water,  he  trots."  This  was  sung  over  and 
over  a  number  of  times,  accompanied  by  imitations  of  the  bellowing 
and  wallowing  of  the  animal  in  the  old  time  buffalo  wallow. 


88  YEARBOOK,  PUBLIC  MUSEUM,   MILWAUKEE.  [Vol.   I. 

After  the  usual  purification  ceremony  had  been  performed,  in  the 
sweat  lodge,  the  painted  lodge  was  taken  down  with  proper  songs,  relat- 
ing to  the  pulling  up  of  the  pegs,  the  removal  of  the  lodge  covering,  the 
taking  down  of  the  poles,  and  the  transfer  of  the  rattles,  ornaments  and 
the  ceremonial  bundle. 

The  face  of  the  purchaser  was  then  again  completely  covered  with 
ceremonial  red  paint  and  then  a  black  line  was  drawn  completely  around 
the  face,  passing  at  the  roots  of  the  hair  on  the  forehead,  in  front  of 
the  ears  and  under  the  chin.  A  line  was  then  drawn  from  the  forehead 
down  over  the  nose  and  to  the  chin.  The  person  so  decorated  was  known 
to  all  as  the  possessor  of  a  newly  purchased  painted  lodge  and  acquired 
additional  distinction  thereby. 


NOTES   ON   THE   OCCURRENCE   OF  UPPER 
DEVONIAN  STRATA  IN  WISCONSIN 

By  Ira  Edwards  and  Gilbert  Raasch" 

The  occurrence  of  Upper  Devonian  strata  overlying  the  well-known 
Hamilton  formation  of  the  Milwaukee  region  has  long  been  suspected. 
Dr.  T.  C.  Chamberlin,  in  1877,  wrote :  "In  the  drift  lying  upon  this 
(Hamilton)  rock,  an  abundance  of  black  shale  is  presented  in  thin,  fra- 
gile, more  or  less  rounded  chips,  indicating  the  near  presence  of  beds 
from  which  they  were  derived,  and  which  may  be  conjectured  to  be  the 
overlying  black  slate  so  abundant  in  other  regions.""3 

No  further  evidence  of  the  existence  of  these  beds  was  discovered 
until  the  excavation  of  the  North  Point  Intake  Tunnel  by  the  City  of 
Milwaukee  during  the  years  1885  to  1900.  This  tunnel  extended  under 
Lake  Michigan  from  the  lake  shore  at  the  eastern  end  of  North  Ave., 
3,200  feet  directly  eastward.  At  the  shoreward  end  of  the  tunnel,  a 
shaft  132  feet  in  depth  was  sunk  and  in  the  debris  from  this  excavation 
were  found  numerous  fragments  of  the  black  shale.1'4  This  debris  was. 
piled  upon  the  beach,  leveled  off  and  soon  converted  into  a  public  park, 
being  accessible  to  collectors  for  only  a  short  space  of  time.    Collections 

"Respectively  Curator  and  Assistant,  Department  of  Geology,  Milwaukee 
Public  Museum. 

"Chamberlin,  T.  C.,  Geology  of  Wisconsin,  II,  p.   398,   1877. 
"Monroe,  Charles  E.,  and  Teller,  Edgar    E.,    The    Fauna    of    the    Devonian. 
Formation  at  Milwaukee,  Wisconsin.     Jour.  Geol.,  VII,  pp.   272-2S3,   1899. 
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made  from  this  material  showed  that  the  black  shale  contained  a  fauna 
of  Lingulae  described  by  Dr.  H.  F.  Cleland  as: 

1.  Lingula  milzvaukeensis,  Cleland. 

2.  L.  sp.  undt.  near  L.  complanata. 

The  presence  of  these  forms  led  him  to  suggest  that  these  shales 
should,  perhaps,  be  correlated  with  the  Genesee  formation  of  New 
York.15  A  boring  made  near  the  shaft  a*t  this  time,  showed  the  relation 
of  the  different  rocks  seen  in  the  dump.  Below  forty-two  feet  of  drift 
deposits,  the  boring  penetrated  fifteen  feet  of  dark  shales.  Beneath  this 
a  blue  shaly  limestone  was  encountered  which  was  recognized  as  being 
the  same  rock  that  formed  the  upper  layers  in  the  cement  quarry  on  the 
Milwaukee  river,  three  miles  to  the  northwestward.  Five  other  borings 
were  sunk  along  the  line  of  this  tunnel,  each  extending  into  the  bed- 
rock but  none  of  these  encountered  ihe  dark  shale,  although  the  Hamilton 
limestone  was  present  in  each  hole. 

The  construction  of  two  additional  tunnels  during  the  years  1912- 
1917,  has  added  considerably  to  our  knowledge  of  the  shales  overlying 
the  Hamilton  in  this  region.  One  of  these,  the  Shore  Tunnel,  extends 
northeastward  along  the  shore  of  Lake  Michigan  from  the  west  end  of 
the  old  North  Point  Intake  Tunnel  to  the  end  of  Linwood  Ave.  in  Lake 
Park.  From  this  point,  another  tunnel  known  as  the  Linwood  Avenue 
Intake  Tunnel  extends  northeastward  under  the  waters  of  Lake  Michi- 
gan a  distance  of  6,500  feet  from  the  shore.  Preliminary  to  the  excava- 
tion of  these  tunnels,  a  number  of  borings  were  made  along  their  course 
and  the  records  are  preserved  in  the  office  of  the  City  Engineer.  From 
these,  the  section  shown  in  figure  49  was  constructed.  Five  borings 
were  made  along  the  line  of  the  Shore  Tunnel,  of  which  three  entered  the 
bed  rock.  However,  the  formations  overlying  the  Hamilton  were  dis- 
covered only  in  the  two  borings  at  the  extreme  ends  of  the  tunnel.  The 
existence  of  an  erosion  channel  lying  transversely  across  the  line  of  the 
tunnel  is  shown  by  the  center  boring  which  failed  to  reach  rock  at  a 
depth  of  160  feet. 

Three  additional  borings  were  sunk  along  the  line  of  the  Linwood 
Avenue  Intake  Tunnel,  all  of  which  entered  the  bed-rock  and  in  all  of 
which  the  post-Hamilton  deposits  were  penetrated.  Most  of  the  infor- 
mation concerning  the  thickness  and  succession  of  these  beds  was  de- 
rived from  the  borings.  Overlying  the  blue  shaly  limestone  of  the 
Hamilton  three  separate  shale  divisions  were  encountered.     These  are: 


-BCleland,   H.   F. ;   The   Fossils  and   Stratigraphy   of   the   Middle    Devonic   of 
Wisconsin,   Wis.  Geol.  &  Nat.   Hist.  Survey,  Bull.  21,  1911. 
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a  brown  shale  at  the  base,  followed  by  bluish  shale  which,  in  turn,  is 
succeeded  by  a  black  shale  immediately  underlying  the  drift.  The  rela- 
tive thickness  of  these  three  shales  varies  somewhat  in  each  boring,  but 
the  total  thickness  of  the  group  seems  to  average  about  fifty-five  feet. 
The  section  is  not  complete  and  the  amount  of  the  upper  beds  removed 
by  erosion  cannot  be  determined.  That  this  erosion  has  been  of  consid- 
erable extent,  is  shown  by  the  fact  that,  in  the  boring  at  the  extreme  end 
of  the  tunnel,  the  upper  division  has  been  entirely  removed  and  the  blue 
shale  greatly  reduced  although  both  are  present  nearer  the  shore.  The 
black  shale  is  also  absent  at  the  shoreward  end  of  this  tunnel,  showing 
that  only  outliers  of  this  member  are  present  along  this  section  of  the 
coast  of  Wisconsin.  Two  of  these  are  now  known ;  the  first  having  been 
penetrated  by  the  shaft  of  the  North  Point  Intake  Tunnel,  and  the 
second  by  the  Linwood  Avenue  Tunnel. 

The  material  excavated  from  these  tunnels  was  piled  miscellaneously 
upon  the  shore  of  the  lake.  The  junior  author  first  discovered  the  pres- 
ence of  fossils  in  this  material  and  extensive  collections  were  made  all  of 
which  are  now  in  the  possession  of  the  Public  Museum  of  Milwaukee. 
This  material  has  now  been  partially  destroyed  by  weathering  and  the 
remainder  buried  by  the  construction  of  a  parkway  along  the  lake  front. 
Further  collecting  of  these  fossils  is,  therefore,  impossible  unless  excava- 
tions are  undertaken  in  this  vicinity  in  the  future.  It  is  probable  that 
these  rocks  have  a  considerable  area  of  outcrop  underneath  the  wafers 
of  Lake  Michigan  as  fragments  of  them  are  found  in  the  drift  as  far 
north  as  Ozaukee  county. 

The  various  types  of  rock  occurring  in  the  material  taken  from  the 
excavations  can  be  roughly  assigned  to  the  divisions  recognized  by  the 
engineers  in  the  records  of  the  borings.  No  opportunity  of  entering 
the  tunnel  for  the  examination  of  the  strata  was  afforded  the  writers  and 
consequently  no  direct  stratigraphic  evidence  could  be  obtained. 

The  "brown  shale"  of  the  borings  is  apparently  represented  by  shales 
containing  two  separate  faunules.  The  more  important  of  these  is  a 
faunule  occurring  in  dark  and  greenish  shales  and  characterized  by  the 
abundance  of  a  small  species  of  Lingula.  A  single  species  of  Orbicu- 
loidea  and  fish  remains  are  also  found  at  this  horizon.  At  another 
horizon,  Conularia  is  encountered  in  shales  closely  resembling  those 
carrying  the  Lingula  faunule.  These  two  horizons  were  reported  from 
the  excavations  at  the  North  Point  Intake  Tunnel  where  they  im- 
mediately overlie  the  Hamilton  beds. 


92  YEARBOOK,  PUBLIC   MUSEUM,  MILWAUKEE.  [Vol.   I. 

The  "blue  shale"  of  the  borings  is  apparently  fossiliferous  through- 
out its  entire  thickness.  This  member  can  be  separated  into  several 
distinct  horizons  of  which  a  soft  clay  shale  carries  the  most  varied 
fauna  as  well  as  the  greatest  number  of  individuals.  This  rock  is  very 
fine-grained  and  homogeneous,  having  a  greasy  feel  and  weathering  into 
a  sticky  blue  clay.  It  abounds  in  fossils ;  notably  fish  remains,  brachio- 
pods  and  pelecypods.  Among  the  brachiopods,  the  most  characteristic 
are,  Productella,  Orthids,  Chonetes,  Ambocoelia,  Stropheodonta  (rare), 
Liorhynchus,  Lingula  (not  common),  and  a  species  resembling  Craniella. 
Among  the  pelecypods,  Paleoneilo  and  Lunulicardium  (?)  predominate. 
Fragmentary  Goniatites  and  a  single  specimen  of  Orthoceras  represent 
the  Cephalopoda. 

Closely  associated  with  these  shales  were  large  blocks  of  massive 
greenish  dolomite  which  weathers  to  a  yellowish  color.  The  fauna  of 
this  bed  consists  largely  of  fish  remains  and  poorly  preserved  plants,  be- 
sides which  a  few  brachiopods,  probably  Orbiculoidea,  were  collected. 
Calcite,  marcasite,  and  sphalerite  occur  in  cavities  in  this  rock.  This 
fauna  is  also  found  in  a  bed  transitional  between  the  dolomite  and  the 
blue  shale. 

The  "black  shale"  of  the  borings  consists  of  a  considerable  thickness 
of  thin-bedded  shales  without  organic  remains,  excepting  traces  of 
plants,  in  which  are  numerous  bands  carrying  conspicuous  faunules. 
The  black  shales  frequently  contain  nodules  of  pyrite,  masses  of  asphalt- 
um,  and  seams  of  coal,  the  latter  occasionally  approaching  an  inch  in 
thickness. 

Of  the  fossiliferous  bands  occurring  in  this  member,  the  most  con- 
spicuous are  the  Lingulae  horizons  of  which  three  have  been  differenti- 
ated. These  are  each  characterized  by  different  species  of  Lingula,  as 
yet  undetermined,  and  are  devoid  of  other  fossils.  They  are  closely  as- 
sociated in  the  section,  one  of  them  being  in  a  very  dark  shale  and  the 
other  two  in  greenish  rock  of  somewhat  coarser  grain.  Very  little 
can  be  made  out  concerning  the  actual  relations  of  these  rocks  because 
of  their  mixture  on  the  dump.  However,  one  of  the  greenish  Lingula 
bands  is  frequently  found  in  the  same  block  with  another  fossiliferous 
horizon  characterized  by  the  presence  of  conodonts.  The  two  bands  are 
regularly  separated  by  ten  to  twelve  inches  of  the  ordinary  black  shale 
which  comprises  most  of  the  rock  of  this  member.  This  conodont  layer 
is  less  than  an  inch  in  thickness  but,  is  one  of  the  most  important  ho- 
rizons in  this  series.  Numerous  species  of  conodonts  occur  in  a  ground- 
mass  of  phosphatic  material,  argillaceous   sediments  and  grains  and 
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nodules  of  marcasite.  Tentaculites,  Lingula  and  other  brachiopods,  and 
a  dwarf  faunule  of  gastropods  and  goniatites,  all  completely  preserved 
in  marcasite,  are  frequently  found  at  this  horizon.  Fish  remains  occur 
in  abundance,  usually  consisting  of  plates  and  fragments  of  the  bony 
armor,  spines,  and  dental  plates  of  Ptyctodus  and  allied  forms.  Im- 
mediately adjoining  the  conodont  band  are  found  the  remains  of  plants 
resembling  Calamites  in  their  general  appearance. 

Two  other  closely  associated  fossiliferous  bands  occur,  apparently, 
at  a  higher  horizon  in  this  member.  Both  of  these  are  found  in  greenish 
and  rather  coarse-grained  shale  forming  thin  bands  in  the  fissile  black 
shales.  One  of  these,  a  few  inches  in  thickness,  is  characterized 
by  various  genera  and  species  of  pelecypods,  the  Ledidea  and  pectneate 
forms  predominating.  In  addition,  brachiopods  (Productella,  Cnonetes, 
Camarotoechia,  etc.),  gastropods  (Bellerophon,  Platyceras,  etc.)  Spor- 
angites,  and  a  few  conodonts  also  occur.  The  other  of  these  fossilifer- 
ous bands  is  characterized  by  conodonts  associated  with  worm  trails. 
They  occur  in  a  layer  of  very  hard,  and  resistant  shale  which  is  fre- 
quently wave-marked  and  cross-bedded.  This  layer  is  seldom  more 
than  an  inch  in  thickness. 

These  three  shaly  members  with  their  included  fossiliferous  bands 
appear  to  belong  to  a  single  formation  which  is  here  named  the  Ken- 
wood formation,  after  the  section  of  the  city  of  Milwaukee  in  which 
the  typical  exposures  occur.  This  formation  may  be  defined  as  includ- 
ing all  the  strata  overlying  the  Hamilton  in  these  exposures.  Its  age 
as  determined  from  its  location  in  the  section  and  its  fossil  content  is 
lower  Upper  Devonian.  The  lithological  character  of  the  rocks  and  the 
fauna  of  conodonts,  etc.,  suggest  a  close  correlation  with  the  Genesee 
shales  of  New  York  and  the  Antrim  shales  of  Michigan.  The  dwarf 
pyrite  fauna  occurring  at  the  base  of  the  Genesee  in  western  New  York 
also  seems  to  be  represented  in  the  faunules  from  the  Intake  Tunnel  by 
the  dwarfed  and  pyritized  gastropods  and  goniatites  present  in  a  single 
one  of  the  fossiliferous  horizons. 

The  presence  of  such  a  rock  and  fauna  at  the  top  of  the  Hamilton 
of  this  region  is  to  be  expected  from  its  wide  distribution  at  the  base 
of  the  Upper  Devonian  in  New  York,  Michigan,  Ohio,  and  Indiana. 
As  has  been  suggested  by  others,  it  is  very  probable  that  a  large  portion 
of  the  basin  of  Lake  Michigan  has  been  excavated  in  these  soft,  shaly 
rocks.  The  possible  occurrence  of  this  formation  in  Wisconsin  is  lim- 
ited to  the  shore  area  of  Ozaukee  and  Milwaukee  counties. 
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GLACIAL   LAKE   LAPHAM— A   PRELIMINARY 
ANNOUNCEMENT 

By  Ira  Edwards" 

The  broad  outlines  of  the  Geology  of  southeastern  Wisconsin 
were  determined  by  the  early  researches  of  Dr.  T.  C.  Chamberlin 
when  he  was  connected  with  the  Wisconsin  Geological  Survey  of 
1873-1879,  and  have  been  more  recently  elaborated  by  Dr.  Wm.  A. 
Alden  of  the  United  States  Geological  Survey.  These  geologists 
published  the  results  of  their  work  in  two  large  and  important  pub- 
lications, and  in  numerous  minor  papers.  Dr.  Chamberlin's  account, 
"The  Geology  of  Eastern  Wisconsin,"  is  found  in  Volume  II  of  the 
"Geology  of  Wisconsin"  and  the  conclusions  of  Dr.  Alden  were  pub- 
lished as  Professional  Paper  No.  106  of  the  U.  S.  Geological  Sur- 
vey series.  These  publications  deal  with  the  indurated  Paleozoic 
rocks,  but  more  especially  treat  of  the  Pleistocene,  glacial  deposits 
which  overlie  them.  The  work  of  these  two  men  and  of  others  who 
have  from  time  to  time  made  contributions  to  the  scientific  knowl- 
edge of  this  region,  has,  however,  left  for  future  investigation,  much 
of  the  detailed  observation  necessary  to  render  complete  a  knowl- 
edge of  the  geological  history  of  this  State. 

An  effort  to  supply  some  of  this  needed  detail  which  had  been 
omitted  in  the  broad  reconnaissance  of  the  field,  led  the  Depart- 
ment of  Geology  to  undertake  field  work  in  the  immediate  vicinity 
of  Milwaukee.  One  of  the  first  fruits  of  this  work  is  the  discovery 
of  traces  of  a  glacial  lake,  which  formerly  existed  in  the  valleys  of 
the  Menominee  and  Root  rivers.  At  the  present  writing,  the  shores 
and  deposits  of  this  lake  have  not  been  completely  mapped,  but  the 
reconnaissance  has  been  of  sufficient  extent  to  demonstrate  the 
existence  and  to  partially  determine  the  extent  of  this  body  of 
water,  which  is  here  provisionally  given  the  name,  Lake  Lapham,  in 
honor  of  the  first  scientist  of  Milwaukee,  Dr.  Increase  A.  Lapham, 
as  was  suggested  to  the  writer  by  Mr.  Henry  L.  Ward,  former 
Director  of  this  Museum. 

It  has  long  been  known  that  the  glacial  deposits  occurring  in 
southeastern  Wisconsin  were,  for  the  most  part,  left  behind  by  two 
lobes  of  the  Wisconsin  ice  sheet.  One  of  these,  the  more  eastern 
proceeded  down  the  valley  of   Lake   Michigan,  and  the  other  along 
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the  line  of  the  present  Green  Bay  valley  which  is  extended  south- 
ward by  the  depression  occupied  by  the  Fox  river  and  Lake  Win- 
nebago. These  two  glacial  lobes  coalesced  at  the  line  of  hills  now 
seen  in  the  central  part  of  Waukesha  county  and  known  as  the 
Kettle  Moraine.  These  hills  are  composed  entirely  of  drift  and 
now  form  the  most  conspicuous  topographic  feature  of  eastern  Wis- 
consin. All  of  the  deposits  eastward  of  this  line  of  moraine  were 
left  by  the  ice  of  the  Lake  Michigan  lobe,  while  those  to  the  west 
belong  to  a  similar  series  of  the  Green  Bay  lobe.  The  maximum 
extension  of  the  ice  of  the  Michigan  lobe,  as  well  as  the  position  of 
the  several  successive  lines  of  moraine  which,  at  different  times, 
marked  the  edge  of  the  retreating  ice  sheet,  have  been  determined 
by  Dr.  Alden  and  are  shown  on  his  map.  The  melting  of  this  lobe 
caused  a  gradual  withdrawal  of  the  ice  from  the  basin  of  Lake 
Michigan,  and  we  find  encircling  the  lower  end  of  the  lake,  from 
Manitowoc  southward  to  Chicago,  a  series  of  drift  ridges  or  mo- 
raines closely  parallel  to  the  present  shore.  These  have  been 
grouped  together  by  Dr.  Alden  under  the  name  Lake  Border 
Morainic  System.  This  system  comprises,  not  a  single  line  of 
moraine  hills,  but  several  ridges  of  such  material,  at  times  coalesc- 
ing and  again  entirely  separate  one  from  another.  As  a  rule,  these 
can  be  traced  for  long  distances  and  are  found  to  merge  at  their 
northern  end  with  the  Kettle  Moraine  which  marks  the  contact  of 
the  ice  of  the  Michigan  lobe  with  that  of  the  Green  Bay  lobe. 

Three  of  these  morainal  ridges  cross  the  City  of  Milwaukee,  the 
most  eastern  ending  at  this  city.  This  moraine  enters  the  city 
limits  as  a  conspicuous  ridge,  extending  in  a  northwesterly-south- 
easterly direction,  from  the  north  line  of  the  city  at  approximately 
the  end  of  the  Green  Bay  Road  to  the  lake  front  at  Juneau  Park. 
This  is  a  very  conspicuous  moraine  in  the  eastern  part  of  the  city, 
and  forms  the  high  land  on  which  the  reservoir  in  Kilbourn  Park 
near  the  Milwaukee  river  is  located.  After  crossing  the  valley  of 
the  Milwaukee,  it  is  further  seen  in  the  prominent  high  land  oc- 
cupying the  lower  end  of  the  east  side,  where  it  forms  the  bluff 
along  the  lake  front  in  Juneau  Park.  At  this  point,  the  moraine  is 
cut  off  by  the  waters  of  Lake  Michigan  and  is  not  again  seen  in 
Wisconsin. 

The  second  of  these  moraines,  is  a  much  more  important  and 
far  more  extended  line  of  drift  than  the  one  just  described.     It  is 
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visible  some  distance  north  of  the  city,  and  passes  southward 
through  the  towns  of  Granville  and  Wauwatosa,  entering  the  city 
at  the  northwest  corner  and  extending  southward  through  the 
west  side.  This  moraine  is  especially  prominent  at  the  point  where 
it  crosses  Grand  Avenue,  where  the  crest  is  seen  at  Twenty-third 
Street,  and  attains  a  maximum  elevation  of  about  700  feet.  At  this 
point,  the  moraine  is  approximately  three-quarters  of  a  mile  in 
breadth,  with  a  comparatively  gentle  eastward  slope  and  an  ex- 
tremely abrupt  western  front.  The  northern  division  of  this  mo- 
raine ends  abruptly  at  the  Menominee  valley,  in  a  series  of  bluffs 
rising  from  sixty  to  eighty  feet  above  the  river.  These  bluffs  occur 
along  the  entire  frontage  on  the  river  from  Sixteenth  Street  west- 
ward to  Thirty-sixth  Street.  South  of  the  Menominee,  the  moraine 
continues  through  the  Lay  ton  Park  district,  and  is  especially  promi- 
nent along  Twenty-second  Avenue.  The  moraine  turns  abruptly 
to  the  southeastward  at  the  southern  boundary  of  the  city,  and 
continues  to  the  lake  front  which  is  reached  at  Cudahy.  There  the 
lake  has  partially  eaten  through  the  ridge  forming  a  series  of  very 
high  and  prominent  bluffs  which  continue  southward  along  the 
lake  front  to  South  Milwaukee.  Further  southward  the  moraine 
leaves  the  lake,  and  the  deposits  of  Lake  Chicago  appear  to  the 
eastward  of  it.  From  Cudahy  its  course  is  almost  due  south  to 
the  State  line,  and  it  is  everywhere  a  short  distance,  usually  not  over  a 
mile,  from  Lake  Michigan. 

The  most  western  line  of  moraine  seems  to  be  a  branch  of  the 
second,  i.  e.,  the  two  probably  coalesce  to  the  northward  of  the 
city  and  continue  through  the  Town  of  Granville  as  one  single 
ridge.  This  moraine  first  prominently  appears  to  the  northward 
of  Wauwatosa,  and  crosses  the  Menominee  river  between  Wauwa- 
tosa and  Milwaukee.  It,  too,  has  a  series  of  high  bluffs  fronting 
on  both  the  north  and  south  sides  of  the  Menominee  valley  and 
continues  in  a  general  southerly  direction  through  West  Allis,  into 
the  Town  of  Greenfield.  There  it  takes  a  southeasterly  course,  and 
within  a  few  miles  reaches  its  highest  elevation,  820  feet.  This 
moraine  continues  in  a  general  southerly  direction  through  the 
Towns  of  Oak  Creek,  Caledonia,  etc.,  to  the  State  line,  which  is 
reached  immediately  to  the  eastward  of  the  Des  Plaines  river. 
These  three  morainal  ridges  all  represent  successive  positions  of 
the  margin  of  the  Michigan  lobe  of  the  Wisconsin  ice  sheet.     The 
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most  western  is  the  earliest  in  point  of  time,  and  was  followed  by 
the  eastern  ridges  in  succession. 

If  we  attempt  to  picture  the  condition  of  the  drainage  of  this 
vicinity,  at  the  time  when  the  ice  sheet  stood  along  the  line  of  the 
middle  moraine,  it  will  be  readily  seen  that  the  continuation  of  the 
ice  front  across  the  valley  of  the  Menominee  river  would  naturally 
cause  a  diversion  of  that  stream  to  some  other  outlet  than  the  one 
it  now  pursues.  This,  of  course,  is  equally  true  of  all  other  east- 
ward flowing  streams  that  were  crossed  in  the  same  manner  by 
the  ice.  Those  streams  to  which  attention  has  been  given  in  the 
present  work,  include,  besides  the  Menominee,  the  Kinnickinnic 
river,  Oak  creek  at  South  Milwaukee,  and  the  Root  river,  just  west- 
ward of  the  City  of  Racine.  All  of  these,  it  has  been  found,  were 
similarly  blocked  by  the  extension  of  ice  across  their  valleys  and 
consequently  their  waters,  also,  must  have  been  diverted  into  other 
channels.  Their  present  drainage  eastward  into  Lake  Michigan,  is 
probably  due  to  the  fact  that  they  were  able  to  discover  a  low  point 
in  the  moraine  after  the  melting  of  the  ice,  and,  by  subsequent 
erosion,  were  successful  in  carving  out  the  valleys  which  they  now 
occupy.  • 

As  soon  as  this  condition  of  affairs  was  appreciated,  an  exami- 
nation of  the  topographic  maps  was  undertaken  in  order  to  ascer- 
tain the  approximate  extent  of  the  lake  which  would  be  formed  in 
the  Menominee  River  valley.  It  was  found  that  this  body  of  water 
would,  in  all  probability,  be  united  with  the  waters  standing  in 
the  valleys  of  the  Kinnickinnic  river,  of  Oak  creek  and  of  the  Root 
river,  forming  one  continuous  lake  along  the  front  of  the  glacier. 
This  body  of  water,  which  it  is  now  proposed  to  name  Lake  Lap- 
ham,  probably  had  its  outlet  through  the  south  branch  of  the  Root 
river,  across  the  very  low  divide  which  now  separates  that  stream 
from  the  Des  Plaines,  and  flowed  into  the  Des  Plaines  river,  from 
there  to  the  Illinois,  and  so  on  to  the  Mississippi. 

The  altitude  of  this  outlet  of  Lake  Lapham  is  such  that  the 
waters  of  the  lake  would  stand  at  approximately  720  ft.  above 
sea  level. 

Further  work  in  the  western  edge  of  the  city  has  shown  some 
of  the  deposits  which  were  formed  in  this  lake.  These  are  especial- 
ly noticeable  in  the  district  known  as  West  Milwaukee,  and  in 
the  bluffs  on  the  banks  of  the   Menominee   river  near  the  West 
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Milwaukee  Car  Shops  of  the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way. From  Thirty-sixth  Street  westward  to  the  northward  bend 
of  the  Menominee,  the  valley  of  that  river  is  cut  through  a  series 
of  very  coarse  gravels  which  were  deposited  there  with  a  thickness 
of  more  than  sixty  feet.  In  several  places,  these  gravels  are  over- 
lain by  ten  or  twelve  feet  of  clay,  which  probably  represents  a  some- 
what later  deposition  occurring  in  quieter  water  after  the  first  stage 
of  the  building  of  the  delta  had  been  finished.  In  these  clays,  from 
time  to  time,  there  appears  a  few  scattered  glacial  boulders,  usually 
of  comparatively  large  size,  and  quite  conspicuous.  These,  it  is 
believed,  are  boulders  that  have  been  dropped  from  icebergs  which 
broke  away  from  the  Lake  Michigan  glacier  and  floated  in  the 
waters  of  Lake  Lapham.  This  is  evident  from  their  presence  in 
otherwise  very  fine  lake  clays,  and  also  from  the  fact  that  they  are 
relatively  few  in  number  and  so  widely  scattered  in  their  location. 
A  fine  section  of  this  glacial  delta  deposit  can  be  seen  in  the  old 
gravel  pit  on  the  east  bank  of  the  Menominee  river  directly  op- 
posite from  Story's  Quarry.  All  the  features  before  mentioned, 
can  be  readily  seen  at  this  locality.  Farther  eastward  along  the 
tracks  of  the  Chicago,  Milwaukee  &  St.  Paul  Railway,  the  gravel 
is  cemented  together  with  a  calcareous  cement,  and  in  some  places, 
forms  at  present  a  true  conglomerate.  This  very  resistant  rock 
protrudes  from  the  cliff  in  lenticular  masses,  as  it  is  more  difficult 
of  erosion  than  the  unconsolidated  gravel  by  which  it  is  surrounded. 
At  Thirty-sixth  Street  an  abrupt  transition  from  these  gravel  beds 
to  the  ordinary  glacial  till  is  seen  in  this  section.  This  abrupt 
change  from  the  one  form  of  deposition  to  the  other  can  be  in- 
terpreted, according  to  the  ideas  of  the  writer,  only  as  marking 
the  edge  of  the  glacial  lake  at  that  particular  time. 

On  the  south  side  of  the  Menominee  river  to  the  south  of  the 
Johnston  factory  in  the  Village  of  West  Milwaukee,  these  gravels 
again  appear  and  have  been  extensively  removed  for  use  in  con- 
crete and  other  work.  At  this  place,  they  are  considerably  thinner 
than  on  the  north  side  of  the  Menominee  river,  averaging  less  than 
twenty  feet  in  thickness,  and  no  example  of  the  calcareous 
cementation  has  been  observed  in  them.  The  gravels  in  both  places 
are  extremely  cross-bedded  as  would  be  expected  in  material  of  that 
coarseness.  In  a  railroad  cut  made  near  the  Perry  Products  plant 
on  National  Avenue  in  West  Milwaukee,  a  series  of  beds  appear 
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which  were  further  removed  from  the  ice  than  the  gravels.  The 
location  is  shown  in  the  accompanying  figure,  and  the  section  of 
the  beds  there  is  shown  in  figure  50.  These  clays  rest  directly 
upon  the  ordinary  till  of  this  region  and  are  separated  from  it  by 
a  thin  band  of  rather  fine  gravel.  Above  the  gravel,  the  banks  of 
clay  and  sand  are  regularly  laminated,  indicating  deposition  of  the 
wash  from  the  glacier  in  the  quiet  waters  of  the  lake. 

With  the  extension  of  the  field   work  over  other  areas,   it   is 
hoped  that  further  evidence  of  these  deposits  will  be  encountered. 


B< 


: ..  .'.  ..■ — -.'■•,  ■  '"■.;;.■  ::■""■ 
':.-  ■;'.■■ — ■ :■;-■';    ■ 


D 


o.O;05»<>.o.o.^.qo-.0;<yq 


Fig.  50. — Section 
of  Pleistocene  de- 
posits on  National 
Avenue,  West 
Milwaukee.  (A) 
Soil.  (B)  Beds  of 
sand  and  clay  de- 
posited in  Lake 
Lapham,  (C)  Del- 
ta gravels,  (D) 
Glacial  till. 


At  the  present  time,  no  traces  of  the  shore  line  of  this  lake  have 
been  discovered,  but  none  of  the  localities  where  the  shore  line  is 
to  be  expected  have  been  particularly  examined  with  that  object 
in  view. 

All  of  the  deposits  which  have  been  so  far  observed,  lie  below 
the  640  ft.  contour,  making  them  at  least  sixty  feet  below  the  esti- 
mated level  of  the  lake.  This  fact,  together  with  certain  other  evi- 
dence, seems  to  point  to  the  existence  of  two  or  more  stages  of  this 
lake  at  different  levels.  This  question  will  be  made  the  subject  of 
further  study  as  opportunity  permits. 
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THE   ECONOMIC    FISHERY    EXHIBIT    OF    THE 
PUBLIC    MUSEUM 

By  T.  E.  B.  Pope27 

In  February,  1920,  the  installation  of  an  Economic  Fishery  Ex- 
hibit was  commenced  in  the  Milwaukee  Public  Museum  and,  al- 
though yet  to  be  completed,  is  at  the  present  date  of  considerable 
proportions.  This  exhibit  is,  so  far  as  we  are  aware,  original  as  a 
museum  display  and  the  only  one  of  its  kind  in  the  country. 

The  present  day  museum  is  tending  more  and  more  to  special- 
ize on  displays  of  economic  specimens,  including  both  natural  his- 
tory objects  and  the  products  of  man.  This  is  well  illustrated  by 
the  Commercial  Museums  of  Philadelphia  and  similar  institutions. 

Fish  enter  largely  into  the  diet  of  nearly  all  races  of  man  and 
a  display  of  the  various  types  of  apparatus  used  in  their  capture, 
together  with  an  assemblage  of  the  manifold  fishery  products  and 
by-products,  was  therefore  deemed  an  advisable  educational  project 
for  the  Museum.  In  all  of  the  federal  exhibits  at  expositions,  the 
fishery  building  containing  both  living  species  of  fish  and  an  ex- 
hibit of  fishery  apparatus  and  hatching  devices,  has  proved  one  of 
the  most  popular  attractions.  This  fact,  combined  with  the  knowl- 
edge that  the  State  of  Wisconsin  is  foremost  as  a  game-fishing 
state,  served  to  emphasize  the  importance  of  a  permanent  collec- 
tion of  this  nature  in  this  Museum,  especially  in  view  of  the  fact 
that  it  is  visited  by  large  numbers  of  fishermen. 

The  installation  of  the  present  exhibit  was  therefore  commenced 
early  in  1920,  with  the  aim  of  making  it  as  complete  and  compre- 
hensive as  possible.  The  exhibit,  when  completed,  is  to  include  a 
collection  of  the  principal  food  and  game  fishes  of  the  country,  cast 
in  wax  or  other  media.  Each  specimen  will  be  of  natural  size  and 
color.  The  specimen  will  be  surrounded  and  supported  by  all  the 
apparatus  that  enters  into  the  capture  of  the  species,  including 
working  models  of  boats,  traps,  nets,  etc.  Fishery  products  and 
by-products,  together  with  photographs  of  the  processes  involved 
in  converting  the  fishes  into  food  are  included.  Also  a  set  of  typical 
fish-hatching  apparatus  is  planned.  All  specimens  are,  of  course, 
accompanied  by  popular  labels. 
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At  the  present  date,  there  have  been  installed  a  considerable 
number  of  wax  reproductions  of  both  marine  and  fresh-water  fishes, 
together  with  their  apparatus  and  products.  Practically  all  of  this 
material  has  been  secured  as  donations  by  personal  solicitation. 
Wax  reproductions  of  fishes,  products  and  by-products  have  been 
made  by  the  department's  modeler.  The  numerous  specimens  of 
apparatus  and  products,  chiefly  the  former,  have  been  sent  to  the 
Museum  from  all  parts  of  the  country.  The  donors  of  this  material 
include  the  principal  fishing-tackle  manufacturers  of  the  country. 
Representatives  of  some  of  these  companies  have  visited  the  ex- 
hibit and  have  expressed  a  desire  to  have  any  future  products  of 
their  company  added  to  the  exhibit.  The  manufacturers  see  the  pub- 
licity possibilities  in  a  permanent  exhibit  of  their  products  before 
about  600,000  visitors  annually.  The  Museum  secures  a  valuable 
collection,  which  enables  the  visitor  to  study  and  compare  various 
articles  pertaining  to  the  fishing  industry.  No  advertisement  fea- 
tures are  included.  On  the  contrary,  every  effort  is  made  to  pre- 
vent advertisement  of  any  particular  firms. 

All  are  treated  alike  by  adopting  a  uniform  style  of  label.  By  this 
means  a  manufacturer  who  produces  only  a  few  articles  is  on  a  pro- 
portionately important  plane  with  the  larger  donor  in  the  exhibit. 
Donors  who  contribute  many  articles  naturally  have  more  space 
allotted  to  their  exhibit,  but  in  no  way  is  there  an  unfair  compari- 
son. In  the  arrangement  of  such  an  exhibit,  strict  attention  has 
been  paid  to  the  classification  and  grouping  of  material ;  articles  of 
similar  use  and  structure  being  grouped  together.  No  original 
mounting  by  contributors  of  material  has  been  included  in  the  dis- 
play when  it  could  be  avoided,  unless  such  commercial  mounting 
was  an  aid  to  installation  and  did  not  yield  undue  prominence. 

A  fishery  exhibit  of  this  kind  is  obviously  of  great  educational 
value.  Much  material  so  installed  is  illustrative  of  the  methods  of 
true  conservation.  Especially  is  this  true  in  the  marine  section. 
In  the  cases  devoted  to  the  codfish,  (figure  51),  for  example,  is  a 
natural-sized  reproduction  in  wax  of  the  cod,  together  with  all 
of  the  apparatus  showing  the  methods  of  its  capture,  including 
hand-line,  traw-line  and  gill-nets.  There  is  also  a  typical  set  of 
the  products  and  by-products  made  from  the  fish.  We  may  also 
study  the  further  utilization  of  the  skin,  head,  fins  and  other  inedible 
parts  of  the  cod  and  other  ground  fishes.  This  includes  the  various 
stages  in  the  manufacture  of  glue,  fertilizer  and  chicken-feed,  also 
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the  use  of  the  swim  bladder  or  sounds  for  the  making  of  gelatine 
and  agar-agar. 

In  like  manner  an  excellent  lot  of  material  is  on  exhibit  showing 
the  modern  utilization  of  sharks,  rays,  porpoises  and  other  marine 


Fig.  51. — Exhibit  showing  the  Codfish  and  its  products. 


1921] 


POPE,  THE  ECONOMIC  FISHERY  EXHIBIT. 


103 


forms,  hitherto  regarded  as  nuisances  by  the  fishermen.     Valuable 
leathers  and  oils  are  made  from  these  forms. 


Fig.  52. — Typical   Brook  Trout   fishing  outfit. 


be 
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Similarly,  instructive  exhibits  are  made  of  fresh-water  species, 
but  here  we  have  an  opportunity  to  serve  especially  the  great  num- 
bers of  fishermen  who  frequent  the  thousands  of  Wisconsin  lakes 
yearly. 

A  careful  study  of  such  exhibits  is  in  itself  a  most  valuable 
lesson  in  conservation. 


CELLULOID  AS  A  MODELING  MEDIUM. 

By  E.  R.  Tyrrell28 

It  is  well  known  that  celluloid  is  being  generally  used  in  the 
manufacture  of  many  articles  of  various  kinds,  both  useful  and 
ornamental,  and  nearly  every  one  possesses  one  or  more  articles 
made  of  this  material. 

The  work  in  celluloid  is  both  fascinating  and  surprising,  and 
this  medium  is,  the  writer  believes,  most  decidedly  adaptable  to 
the  modeling  in  which  the  present  experiments  are  being  conducted. 
The  first  efforts  in  this  direction  were  made  in  the  hope  that  this 
material  might,  in  a  measure,  be  used  as  a  substitute  for  glass, 
from  which  many  very  wonderful  and  beautiful  models  have  been 
produced.  However,  glass  models  are  at  the  best  very  fragile  and, 
except  in  a  few  instances,  the  results  might  have  been  enhanced 
by  the  substitution  of  celluloid. 

By  the  use  of  hot  metal  matrices,  some  of  the  simpler  forms 
were  successfully  pressed  out.  These  answered  their  purposes 
fairly  well  but  were  decidedly  lacking  in  finish  and  perfection.  The 
process  too,  proved  rather  slow,  and  at  times  somewhat  painful.  A 
solvent  for  this  material  was  then  sought.  In  the  first  trial  (that 
of  dipping  the  celluloid  in  an  acid  bath)  it  was  discovered  that  it 
responded  all  too  readily  to  the  treatment  and  left  only  a  quantity 
of  clear  lacquer,  in  itself  a  very  useful  article,  but  not  just  what  was 
sought.  However,  it  was  possible  to  control  this  suddenness,  and 
with  a  little  patience  and  perseverance  a  point  was  reached  where 
the  material  could  be  softened  and  stretched  in  all  directions,  much 
like  a  sheet  of  rubber,  in  itself  a  most  interesting  feature.  Taking 
advantage  of  this  discovery,  small  models  were  then  produced  and 
it  was  realized  that  there  had  been  made  a  marked  advance  and  im- 
provement in  both  method  and  results. 


28Modeler,  Department  of  Lower  Zoology,  Milwaukee  Public  Museum. 
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But  the  first  real  and  permanent  success  was  achieved  in  the 
production  of  the  model  of  the  Malarial  Mosquito,  enlarged  seventy 
diameters,  shown  in  figure  54.  This  result  gave  assurance  that  the 
method  was  practcial.  As  it  is  now  over  three  years  since  this 
model  was  installed  and.  as  it  has  not  warped,  shrunken,  or  altered 
its  original  pose,  it  can  be  safely  assumed  that  its  lasting  qualities 
are  well  assured.  Should  the  model,  however,  have  the  misfortune 
to  shake  off  a  leg  or  loosen  up  in  any  of  its  several  parts,  it  may 


Fig.  54. — Celluloid  model  of  Malarial  Mosquito. 

readily  be  taken  from  the  case  and  repaired  with  as  little  trouble 
as  a  wax  or  plaster  cast.  Its  weight,  being  a  trifle  less  than  five 
ounces,  and  its  supports  comparable  in  strength  to  that  of  a  bamboo 
rod,  it  is  quite  sufficiently  self-supporting. 

The  method  pursued  in  making  this  model,  consisted  of  wrap- 
ping the  softened  celluloid  closely,  about  a  plaster  or  wooden  form 
representing  one  of  the  different  parts — of  which  there  were  many. 
Sufficient  surplus  material  was  allowed  for  trimming  and  straight- 
ening the  edges,  and  each  edge  was  finally  sealed  in  its  particular 
respective  position. 
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In  the  making  of  models  of  fishes,  such  as  those  shown  in  figure 
55,  the  prepared  celluloid  is  laid  inside  an  ordinary  plaster  mold, 
which  is  first  freed  from  all  particles  of  dust  and  plaster.  The 
pliable  celluloid  is  then  pressed  into  place  with  modeling  clay, 
which  is  carefully  applied  in  small  chunks.  The  mold  is  next  grad- 
ually filled  and  allowed  to  remain  for  a  period  of  three  hours  or 
more,  until  the  celluloid  has  set.  Two  sides  are  made  in  this  man- 
ner from  right  and  left  molds,  and  the  sections  trimmed  and  sealed 


Fig.  55. — Celluloid  model  of  Calico  Bass. 


at  their  edges.  They  can  be  painted  and  mounted  in  the  ordinary 
way,  and,  their  weight  being  almost  negligible,  there  is  little  danger 
but  that  they  will  keep  their  place. 

Much  more  might  be  said  of  this  wonderful  material,  which  has, 
since  its  discovery,  so  quickly  become  almost  indispensible  in  the 
arts  and  of  such  enormous  commercial  importance,  but  it  is  be- 
lieved the  foregoing  brief  sketch  is  sufficient  to  indicate  the  many 
uses  to  which  celluloid  may  be  adapted  in  connection  with  the 
exhibitional  material  of  natural  history  museums. 
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HISTORICAL  GROUPS 

"THE  BATTLE  OF  CONCORD"  AND  "PERRY'S  VICTORY 

ON  LAKE  ERIE"" 
By  S.  A.  Barrett80 

On  March  11th  and  April  19,  1921,  the  two  most  recent  his- 
torical groups  of  the  Milwaukee  Public  Museum  were  opened. 
These  were  respectively  the  fourth  and  fifth  in  its  series  of  seven 
life-size  groups  depicting  American  history.  The  three  preceding 
groups  are  the  "Colonial  Village,"  1750;  "Solomon  Juneau's  Trad- 
ing Post,"  1820,  depicting  the  founding  of  Milwaukee;  and  "The 
Surrender  of  Black  Hawk,"  1832.  The  latter  two  are  especially  of 
local  interest. 

With  the  opening  of  the  Concord  and  Lake  Erie  groups,  (fig- 
ures 56  and  57)  this  institution  brings  to  the  public  the  first  two  of 
its  series  of  four  American  war  groups.  The  other  two,  both  of 
which  are  now  partly  completed,  will  follow  in  rapid  succession 
and  present  important  events  in  the  Mexican  War  and  the  Civil 
War.  The  subjects  are  respectively,  "The  Storming  of  Chapulte- 
pec,"  and  "The  Battle  of  Winchester." 

Further,  these  groups  present  the  first  of  the  newly  adopted  wax 
modeling  used  in  the  anthropological  figures.  All  exposed  parts  of 
the  body  are  either  cast  directly  or  are  modeled  in  wax,  while  the 
unexposed  parts  are  made  in  the  lightest  possible  form  as  paper 
manikins.  In  the  Concord  group  there  are  nine  of  these  life-size 
figures  of  the  Minute  Men ;  in  the  Lake  Erie  group  there  are  eight 
figures  of  American  sailors,  all  made,  including  costuming  and  all 
accessories  in  the  anthropological  modeling  studio  by  Mr.  Chas.  R. 
Porteus  under  the  supervision  of  the  museum's  artist,  Mr.  George 
Peter,  who  designed  the  groups,  painted  the  backgrounds  and  exe- 
cuted the  foregrounds. 

The  foregrounds  and  backgrounds  are  joined  with  such  pre- 
cision that  it  is  almost  impossible  to  tell  where  either  begins.  This 
is  due  not  a  little  in  the  Concord  group  to  the  artist's  careful  paint- 
ing of  the  remainder  of  the  Minute  Men  in  the  immediate  back- 
ground and  to  the  presence  of  one  cut-out  figure,  a  part  of  which 


"Reprinted  from  "Museum  Work"  IV,  pp,  51-55,  1921. 
"Director,  Milwaukee  Public  Museum. 
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is  actually  modeled  in  the  round.  In  the  Lake  Erie  group  the 
proper  placement  of  the  battle-torn  sails  on  either  side  and  of  a 
cleverly  devised  water  set  piece  in  the  middle  ground  accomplishes 
this  end. 

The  dimensions  of  these  groups  are  sixteen  and  a  half  feet  long, 
sixteen  feet  three  inches  deep,  and  seventeen  feet  high ;  the  glass 
opening  being  twelve  feet  by  seven  feet  three  inches.  The  junc- 
tions of  the  rear  with  the  side  walls  and  of  the  walls  with  the  ceil- 
ing are  curved  in  a  relatively  large  arc  which,  of  course,  lends 
much  to  the  ease  of  creating  the  effect  of  distance  as  the  visitor 
looks  across  to  the  British  toops  on  the  opposite  side  of  the  old 
North  Bridge  at  Concord,  or  to  the  British  and  American  vessels 
in  battle  lines  as  seen  from  the  deck  of  the  disabled  Lawrence. 

The  moment  chosen  for  the  scene  in  the  Concord  group,  is  that 
when  the  short,  but  very  important  battle  was  at  its  height.  Sev- 
eral of  the  British  regulars  are  shown  falling  from  the  fire  of  the 
Minute  Men,  and  two  of  the  latter  in  the  foreground  are  depicted 
mortally  wounded,  their  gory  wounds  being  brought  out  most 
realistically  in  the  wax.  The  moment  chosen  for  the  Lake  Erie 
group  is  that  when  Perry  has  passed  about  half  way  from  the  dis- 
abled Lawrence  to  the  Niagara,  which  he  soon  drove  through  the 
British  line  with  such  telling  effect  that  the  battle  was  won  for  the 
Americans. 

These  groups  are  proving  of  the  greatest  popular  interest  and 
are  being  used  as  a  means  of  teaching  a  general  lesson  in  Revo- 
lutionary and  War  of  1812  history  by  means  of  the  following  labels. 

THE    BATTLE   OF    CONCORD 
April  19,   1775 

"The  Colonists  came  to  America  to  escape  measures  of  religious 
and  political  oppression,  survivals  of  the  feudal  days  in  Europe. 
When,  therefore,  England  imposed  trade  restrictions,  the  stamp 
act,  and  "taxation  without  representation"  upon  the  colonies,  the 
descendants  of  these  liberty-loving  pioneers  protested.  These  pro- 
tests led  to  certain  acts  of  resistance,  notably  the  Boston  Tea  Party 
(Dec.  16,  1773),  and  finally  culminated  in  the  convening  at  Phila- 
delphia of  the  First  Colonial  Assembly  (Sept.  5  to  Oct.  26,  1774). 
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Here,  under  the  leadership  of  such  men  as  Samuel  Adams,  Patrick 
Henry,  and  George  Washington,  the  great,  fundamental  principles 
of  democracy  began  to  crystallize,  principles  which  have  swept 
autocracy  from  most  of  the  world  and  which  were  the  basic  cause 
of  the  great  World  War,  which  began  in  1914. 

"Protests,  in  the  form  of  the  'Declaration  of  Rights,'  sent  by 
this  First  Colonial  Assembly,  to  George  III  brought  only  more 
drastic  measures  of  oppression. 

"The  first  storm  center  of  the  Revolution  was  Boston,  where 
the  British  troops  were  commanded  by  General  Gage.  The  Col- 
onists had  banded  together  into  the  'Minute  Men'  and,  while  they 
were  untrained  in  military  tactics,  each  was  a  good  shot  and  ex- 
perienced Indian  fighter.  They  had  small  stores  of  munitions 
which  Gage  had  several  times  attempted  to  locate  and  capture. 

"On  April  15,  1775,  John  Hancock  and  Samuel  Adams  took 
refuge  in  Lexington.  General  Gage  determined  to  capture  these 
'rebel'  leaders,  together  with  munitions  stored  in  a  barn  at  Con- 
cord. On  this  mission  he  quietly  dispatched  800  British  regulars  at 
11  P.  M.  on  the  night  of  April  18th. 

"The  Colonists  were,  however,  on  the  alert  and  the  famous 
'midnight  ride  of  Paul  Revere'  alarmed  the  Minute  Men,  and  en- 
abled Hancock  and  Adams  to  escape  and  the  stores  to  be  removed 
to  a  place  of  safety. 

Battle  of  Lexington 

"The  first  show  of  resistance  to  the  British  was  on  Lexington 
Common  at  half  past  four  on  the  morning  of  April  19th.  Here  60 
to  70  Colonists  had  assembled.  The  British  fired  several  vollies 
and  the  Colonists  a  few  desultory  shots  before  retiring.  Eight  of 
their  number  were  killed  and  ten  wounded.  The  British  were  vic- 
torious in  this  skirmish,  but  it  was  a  very  dearly  bought  victory, 
for  it  was  the  beginning  of  eight  years  of  war  and  resulted  in  the 
loss  to  Britain  of  her  colonies  and  the  founding  of  the  United 
States  of  America. 

Battle  of  Concord 

"The  British  now  hastened  on  to  Concord,  but  found  that  the 
stores  had  been  removed.  At  North  Bridge  in  Concord  they  en- 
countered another  group  of  Minute  Men  under  the  leadership  of 
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Major  Buttrick.  They  returned  the  British  fire  with  telling  effect, 
killing  two  and  wounding  several,  and  causing  them  to  retreat.  The 
scene  here  depicted  is  this  engagement,  the  first  American  victory 
of  the  Revolutionary  War. 

"The  importance  of  this  victory  lay  in  the  fact  that  a  small  band 
of  undrilled  Colonial  farmers  had  put  to  flight  a  detachment  of 
seasoned  British  regulars.  The  'shot  heard  round  the  world'  had 
been  fired  to  good  purpose,  both  there  and  elsewhere. 

The  British  Retreat 

"By  noon  the  Minute  Men  had  assembled  in  numbers  and,  when 
the  British  started  back  to  Boston,  they  met  a  great  surprise,  for 
every  tree  and  rock  along  their  line  of  march  apparently  held  its 
Minute  man.  who  fired  with  telling  effect,  fighting,  each  for  him- 
self, and  in  Indian  fashion. 

"Meanwhile  British  reinforcements,  to  the  number  of  1,000  ar- 
rived, but  these  also  were  of  no  avail  against  the  Minute  Men. 
The  British  retreat  became  almost  a  rout  and  panic  for  they  were 
attacked  by  this  unseen  enemy  from  both  flanks,  from  the  rear,  and 
even  from  the  front. 

"The  British  losses  were  247  killed  and  wounded,  besides  26 
missing  and  prisoners.    The  Americans  lost  88  killed  and  wounded. 

SOME  IMPORTANT  SUBSEQUENT  EVENTS  OF 
THE  REVOLUTION 

Second  Continental  Congress May  10,  1775 

Capture  of  Fort  Ticonderoga May  10,  1775 

Battle  of  Bunker  Hill June  \7,  1775 

Washington  Takes  Command  of  the  Colonial  Army.  .  .July  3,  1775 

Evacuation  of  Boston  by  the  British .March  17,  1776 

Signing  of  the  Declaration  of  Independence Jub'  4,  1776 

Capture  of  Philadelphia  by  the  British Sept.  26,  1777 

The  Winter  at  Valley  Forge Winter  of  1777-1778 

(See  mural  painting  above) 

Battle  of  Monmouth June  28,  1778 

Arrival  of  the  French  Army  and  Navy July,  1778 
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Surrender  of  Cornwallis Oct.  19,  1781 

Final  Cessation  of  Hostilities April  19,  1783 

Treaty  of  Peace  Ratified  by  Congress Jan.  14,  1784" 

PERRY'S  VICTORY  ON  LAKE  ERIE 

Sept.  10,  1813 

Causes  or  the  War  of  1812 

"During  the  long  struggle  between  Great  Britain  and  France, 
under  the  emperor  Napoleon,  the  commerce  of  the  newly  formed 
United  States  had  suffered  greatly,  through  prohibitive  orders,  first 
from  one  of  these  countries  and  then  from  the  other. 

"Great  Britain  had  been  especially  exasperating  and  destructive 
in  her  policies  toward  America  and  finally  on  June  23,  1812,  war 
was  declared  by  the  United  States,  though  she,  with  a  popula- 
tion of  only  6,000,000  was  in  a  most  deplorably  unprepared  condi- 
tion, as  to  finances,  army,  and  navy. 

"She  had,  however,  for  years  been  humiliated  by  Great  Brit- 
ain's insidiously  hostile  policies,  among  which  were : 

1.  Inciting  Indians  to  hostilities  against  the  United 
States. 

2.  Activities  of  secret  agents  trying  to  disrupt  the 
Union. 

3.  Spoliation  and  plundering  of  our  merchant  ships 
and  commerce  on  every  sea  and  viola  ion  of  rights 
of  neutral  trade. 

4.  Violation  of  American  jurisdiction  within  the 
three-mile  limit. 

5.  Search  of  vessels  on  the  high  seas  and  impressment 
of  American  citizens  into  the  British  service,  espe- 
cially the  naval  service. 

"It  was  this  right  of  search  and  impressment  of  seamen  (about 
6,000  Americans  had  been  impressed)  to  which  America  most 
strenuously  objected  and  this  was  the  principal  issue  and  cause  of 
the  War  of  1812,  'The  Second  War  of  Independence.' 

"Owing  to  the  fact  that  Great  Britain  was  at  this  time  fully 
engrossed  in  her  war  with  Napoleon,  our  War  of  1812  was  short- 
lived and  proved  a  victory  for  America.     She  could  ill  spare  many 
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of  her  land  forces  for  American  duty.  Hence,  the  War  of  1812 
was  chiefly  fought  upon  the  water.  Several  of  the  most  hard  fought 
and  brilliant  naval  engagements  of  history  occurred  at  this  time, 
though  at  the  outset  our  navy  numbered  scarcely  more  than  twenty 
serviceable  men-of-war. 

Battle  of  Lake  Erie 

"Through  Hull's  surrender,  the  British  from  Canada  came  into 
control  of  the  then  very  large  Territory  of  Michigan  and  soon 
menaced  Ohio  and  the  vast  Louisiana  territory,  so  recently  pur- 
chased (1803)  by  us.  The  importance  of  gaining  the  naval  control 
of  the  Great  Lakes  was  paramount. 

"To  Commodore  Oliver  Hazard  Perry  was  entrusted,  early  in 
the  spring  of  1813,  the  task  of  constructing  a  fleet  of  small  vessels 
at  the  port  of  Erie,  Perm.  On  August  2nd  he  set  sail  with  his 
fleet  of  two  brigs  and  eight  smaller  vessels  in  quest  of  the  enemy. 

"He  found  the  British  fleet  of  six  larger  vessels  lying  in  the 
harbor  of  Maiden  and  unwilling  to  come  forth  for  an  engagement. 
He,  therefore,  retired  to  Put-in-Bay,  in  South  Bass  Island,  where 
he  could  watch  his  enemy. 

"On  the  morning  of  September  10th  the  British  squadron 
emerged  and  the  American  vessels  immediately  stood  out  into  the 
lake  to  engage  them. 

"Perry's  flagship,  the  Lawrence,  was  well  in  advance  of  the 
other  American  vessels  and  took  the  concentrated  fire  of  practically 
all  the  British  vessels  for  two  hours,  until  nearly  all  her  guns  were 
put  out  of  action,  her  crew  decimated  and  her  rigging  torn  to  bits. 

"With  his  ship  in  this  unmanageable  condition,  Perry  deter- 
mined to  take  his  flag  and  cross  in  a  small  boat  over  to  the  Niagara. 

"The  scene  here  depicted  is  that  from  the  deck  of  the  Lawrence 
when  Perry  had  covered  about  half  this  perilous  distance  between 
the  two  vessels,  the  small  boat  being  the  target  of  a  strong  mus- 
ketry and  shell  fire  from  the  British.  Almost  miraculously  Perry 
passed  through  this  fire  and  gained  the  deck  of  the  Niagara. 

"He  then  made  through  the  British  line  and  delivered  raking 
broadsides  into  the  principal  British  vessels.  By  this  time  the 
other  smaller  American  vessels  had  come  up  and,  after  a  short  but 
severe  struggle,  the  entire  British  fleet  struck  its  colors. 
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"Returning  then  to  his  disabled  flagship,  the  Lawrence,  Perry 
received  the  formal  surrender  of  Captain  Barclay  and  the  other 
British  officers.  He  then  scribbled  his  famous  message,  'We  have 
met  the  enemy  and  they  are  ours : — two  ships,  two  brigs,  one 
schooner,  and  one  sloop,'  and  despatched  it  post  haste  to  General 
Harrison. 

"This,  the  first  naval  victory  of  an  American  squadron,  was  also 
one  of  the  most  brilliant  and  decisive  victories  in  naval  history.  It 
marked  the  turning  point  in  the  War  of  1812,  and  especially  gave 
the  American  land  forces  full  freedom  of  movement  throughout  the 
Northwest  and  Canada. 

Vessels  Engaged  in  Battle  of  Lake  Erie 

"American  :  Brigs  Lawrence  and  Niagara  ;  Schooners  Caledonia. 
Porcupine,  Somers,  Tygress,  Ariel,  and  Scorpion;  Sloops  Trippe 
and  Ohio.    Total  armament  55  guns. 

"British:  Ships  Detroit  and  Queen  Charlotte;  Brig  Hunter; 
Schooners  Lady  Prevost  and  Chippewa ;  Sloop  Little  Belt.  Total 
armament  63  guns. 

Some  Important  Events  in  the  War  of  1812 

"British  and  French  Prohibitive  Orders  against 

American  Commerce   1806-12 

Chesapeake  and  Leopard  Affair June  22,  1807 

Engagement  between  the  President  and  Little  Belt.  .  .May  16,  1811 

Battle  of  Tippecanoe Nov.  6,  181 1 

Fort  Dearborn  Massacre  (See  mural  above) Aug.  15,  1812 

Battle  of  the  Constitution  and  Gurriere Aug<  19,  1812 

Battle  of  Lake  Erie Sept.  10,  1813 

Battle  of  the  Thames Oct.  5,  1813 

Battle  of  Lundy's  Lane July  25,  1814 

Burning  of  Washington  by  the  British Aug.  25,  1814 
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breding  should  read  breeding, 
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fisher  should  read  fissure, 
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instruction  in  our  exhibition  halls,  while  another  150,000  attended  our 
various  courses  of  lectures.  We  hope  to  increase  the  institution's  use- 
fulness in  the  community  and  to  increase  the  attendance  in  every  line  of 
the  Museum's  endeavor. 

S.  A.  BARRETT.  Director. 
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NOTES  ON  THE  MUSEUM'S  COLLECTING 
EXPEDITIONS  IN  1922 

A  SUMMER  AMONG  THE  SAUK  AND  IOWAY 

INDIANS 

By  Alanson  Skinner1 

During  the  past  season  it  was  the  privilege  of  the  writer  to  visit  sev- 
eral of  the  Indian  tribes  now  domiciled  in  Oklahoma,  for  the  purpose  of 
obtaining  data  and  specimens  to  fill  in  some  of  the  gaps  in  our  ethnolog- 
ical collections.  It  was  deemed  that  the  Sauk,  a  tribe  of  Algonkian 
stock,  were  of  prime  importance,  as  they  had  once  been  inhabitants  of 
Wisconsin.  Also,  as  we  had  no  specimens  whatever  from  this  people 
in  our  collections,  the  writer  set  out  early  in  May,  1922,  to  see  what 
could  be  found  among  the  remnant  of  this  interesting  people. 

The  early,  traditional  home  of  the  Sauk  was  probably  the  region 
about  Saginaw  Bay,  in  the  eastern  peninsula  of  Michigan,  whence  they 
were  driven,  probably  by  the  O  jib  way,  shortly  prior  to  the  coining  of 
the  first  whites  into  their  country. 

In  their  retreat  from  the  Ojibway  the  Sauk  fled  across  Lake  Michi- 
gan, probably  by  way  of  Mackinaw  Straits,  and,  continuing  southward, 
settled  on  what  is  now  the  Door  County  peninsula,  the  long  arm  of  land 
which  forms  the  east  coast  of  Green  Bay.  Here,  directly  opposite  the 
headquarters  of  the  Menomini  tribe,  they  found  asylum  for  a  time. 
However,  their  aggressive  and  warlike  nature  soon  brought  them  into 
violent  conflict  with  the  peaceful  Menomini,  and  the  latter  eventually 
forced  their  withdrawal  from  the  peninsula.  The  Sauk  then  fled  to  the 
region  of  the  Fox  river,  from  its  mouth  southward,  where  they  were 
found  by  Father  Aliouez  in  1667. 

When  the  French  arrived,  the  Sauk  and  the  Fox  were  the  only  Al- 
gonkian peoples  who  were  unfriendly  toward  them,  and  bitter  fighting 
ensued,  in  which  the  Sauk  and  Fox  again  suffered  defeat  at  the  hands 
of  the  French,  who  were  now  allied  with  the  Menomini.  Even  the 
Iroquois  from  distant  New  York  were  called  into  French  service,  and 
for  a  long  time  an  entire  village  made  up  of  captive  Fox,  or  more  prop- 
erly "Muskwaki"  was  colonized  among  the  Iroquois  in  western  New 
York,  the  locality  still  being  known  as  "Skwaki  Hill."  It  is  possible  that 
certain  Iroquois  customs,  such  as  the  torture  of  prisoners,  may  have 

Curator  of  Anthropology,  Milwaukee  Public  Museum. 
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been  thus  introduced  to  the  Fox  and  so  to  the  Sauk.  At  any  rate,  the 
surrounding  Algonkian  tribes  declare  that  it  was  not  their  custom  to 
torture  captives  until  the  Sauk  began  to  do  so. 

Thus  the  Sauk  were  gradually  thrust  southward  and  westward  by 
the  power  of  their  enemies,  the  final  act  in  the  drama  being  the  Black 
Hawk  war.  Although  there  can  be  little  doubt  but  that  Black  Hawk, 
deserted  by  Keokuk,  and  betrayed  by  his  Winnebago  and  Potawatomi 
allies,  would  have  been  eventually  defeated  by  American  troops,  the 
massacre  of  a  party  of  defenseless  Menomini  at  their  camp  on  an  island 
in  the  Mississippi  near  Prairie  du  Chien,  Wisconsin,  precipitated  the 
end.  Menomini  tradition,  which  seems  well  backed  by  contemporary 
historical  data,  says  that  runners  were  at  once  dispatched  to  all  their 
important  settlements,  the  partizans  took  down  their  sacred  war  bun- 
dles, and  the  tribe,  hitherto  neutral,  sent  out  all  its  available  warriors, 
with  the  American  troops,  or  under  their  own  leaders.  Simultaneously 
the  "Santee"  Dakota,  with  whom  the  Menomini  held  a  long  and  cher- 
ished friendship,  were  also  called  upon  by  the  Menomini,  and,  incident- 
ally, by  the  white  authorities,  for  help.  Black  Hawk,  who  had  hitherto 
waged  war  with  some  success,  was  rapidly  overwhelmed,  and,  in  the 
end,  all  the  Sauk  followed  the  pioneers  of  the  tribe  across  the  Missis- 
sippi, never  to  return. 

The  change  in  environment  from  the  shores  of  the  Great  Lakes  to 
the  plains  was  indeed  a  profound  one,  but  no  more  so  than  the  accom- 
panying change  of  culture  must  have  been.  On  the  lake  shore  the  Sauk 
must  have  been  fishers  and  followers  of  the  sea.  They  were  doubtless 
expert  canoemen  and  great  utilizers  of  birch  bark.  One  of  their  ancient 
gentes  is  named  Ketcikumi,  or  Great  Sea,  and  their  traditions  are  rife 
with  allusions  to  a  maritime  existence — for  their  old  lake  shore  life  was 
no  less,  as  can  be  appreciated  by  those  only  who  have  examined  the 
wind  swept  sand  dune  archeological  sites  of  the  tribes  dwelling  along 
the  lakes.  On  the  borders  of  the  plains  they  came  into  contact  with  the 
buffalo  and  with  people  of  a  buffalo  hunting  culture.  Bison  hide  took 
the  place  of  bark,  though  in  some  cases  the  forms  of  the  utensils  which 
they  made,  for  example,  the  rawhide  trunks,  remained  the  same.  The 
bull  boat  supplanted  the  canoe,  and  the  buffalo  hunt  took  the  place  of 
the  gathering  of  the  wild  rice.  Some  of  their  hunts  led  the  Sauk  even 
to  the  confines  of  Colorado. 

Whereas  the  Sauk  had  formerly  associated  chiefly  with  the  Central 
Algonkian  Menomini  and  Potawatomi,  the  northern  Algonkian  Ojib- 
way,  and  the  Siouan  Winnebago,  now  their  new  neighbors  were  the 
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Ioway,  Oto,  and  Osage,  all  of  southern  Siouan  stock,  and  the  Yuchi 
and  Creek.  The  culture  of  the  Siouan  tribes,  while  closest  to  the  Cen- 
tral Algonkian  in  point  of  things  material,  contrasts  strongly  on  the 
side  of  mental,  social  and  religious  activities.  It  is  probably  from  these 
peoples,  especially  from  the  Ioway,  who  befriended  and  fraternized 
with  them,  that  the  peculiarly  complex  and  unusually  stiff  gentile  or- 
ganization of  the  Sauk,  so  unlike  the  indefinite  and  loose  customs  of 
the  general  run  of  Algonkians  of  the  central  region,  is  due,  although 
Iroquoian  influence  may  have  played  some  part. 


Fig.  1. — A  Sauk  Indian  summer  bark  house  near  Avery,  Oklahoma. 

The  Sauk  evidently  made  no  little  impression  on  the  inhabitants, 
both  red  and  white,  in  the  territories  through  which  they  passed.  In 
Wisconsin,  in  particular,  there  may  still  be  found  numerous  names  de- 
rived from  that  of  the  tribe.  Among  them  are  Ozaukee  county,  Sauk 
county,  Prairie  du  Sac,  Sauk  City  and  Saukville.  Although  some  early 
writers  speak  of  a  Sauk  village  at  Milwaukee,  no  evidence  of  this 
remains. 

Unlike  the  Tama  Fox,  or  Muskwaki,  the  Sauk  of  Oklahoma  dwell 
almost  entirely  in  modern  frame  houses  with  many  conveniences.    The 
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finding  of  oil  on  Sauk  lands  in  recent  years  has  made  them  well  to  do, 
and  the  automobile,  player  piano,  victrola,  and  other  luxuries  are  seen 
everywhere.  Yet  the  Sauk  are  still  conservative  in  the  matter  of  re- 
ligion, for  in  the  rear  of  many  of  the  houses  may  be  seen  bark  lodges, 
such  as  that  shown  in  figure  1,  in  which  still  hang  the  gens  sacred  bun- 
dles and  within  whose  shelter,  ancient  rites  are  still  carried  on.  In  not 
a  few  instances  the  older  members  of  the  family  dwell  in  these  houses, 
or  in  the  round  mat  wigwams,  such  as  the  one  shown  in  figure  2.  Such 
wigwams  were  used  as  regular  winter  dwellings  in  olden  days.     Small 


Fig.  2. — A  Sauk  Indian  winter  lodge  covered  with  mats,  made  of  the  cat-tail 
rush.      Near  Avery,  Oklahoma. 


lodges  for  the  reception  of  women  undergoing  their  menses  are  still 
frequently  found  as  adjuncts  to  modern  dwellings,  and  bough  arbors  or 
shelters  abound. 

Even  in  cases  where  all  members  of  the  family  are  users  of  the  nar- 
cotic peyote  and  are  members  of  the  accompanying  religious  cult,  the 
people  seem  to  cling  to  the  beliefs  and  relics  of  the  past  and  are  no  more 
willing  to  sell  their  sacred  objects  than  are  the  professing  pagans.  In 
fact,  in  recent  years,  the  users  of  peyote  seem  to  have  somewhat  recon- 
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ciled  or  adjusted  the  old  beliefs  to  the  new,  and  do  not  seem  so  anxious 
to  discard  the  paraphernalia  of  "paganism"  as  they  were  a  few  years 
ago. 

The  Sauk,  according  to  the  Handbook  of  the  American  Indians, 
formerly  numbered  about  3,500.  In  1909  there  were  536  Sauk  in  Okla- 
homa and  87  in  Kansas.  The  period  of  greatest  population  of  the  tribe 
was  probably  about  1650,  when  they  first  encountered  the  whites. 

The  name  "Sauk"  is  variously  translated.  The  sign  used  in  the  sign 
language  means  "something  sprouting  up,"  which  is  frequently  given  as 
the  meaning  of  the  name.  However,  the  more  popular  translation  is 
"Yellow  Earth"  as  opposed  to  "Red  Earth,"  the  proper  name  of  the 
Muskwaki  or  Fox.  Some  even  say  that  in  former  times  the  Sauk 
painted  in  yellow  ochre  and  the  Fox  in  red,  just  as  the  moieties  of  the 
Sauk  today  paint  in  black  and  white.  The  translation  "Yellow  Earth" 
agrees  with  the  explanation  given  by  the  Menomini  and  others  of  their 
Algonkian  neighbors. 

The  Indian  informant  from  whom  most  of  the  data  concerning  cus- 
toms of  the  tribe  were  gathered,  was  the  writer's  interpreter  and  field 
assistant,  the  Reverend  Wm.  Harris,  or  Mesiwuk,  ("Tree-Stripped-of- 
Limbs,")  a  Sauk  of  the  Bear  gens,  a  nephew  of  Chief  Keokuk,  and,  up 
to  within  a  few  years,  a  "pagan"  member  of  Mokohoko's  band,  but 
now  a  convert  to  Christianity  and  Pastor  of  "The  Only  Way"  Baptist 
Church  near  Avery,  Oklahoma.  Mr.  Harris  is  well  informed  upon  the 
rites  of  his  people,  having  been  horn  77  years  ago  in  Kansas,  and  hav- 
ing been  brought  up  as  a  member  of  a  conservative  family.  He  was 
long  an  attendant  or  waiter  at  the  meetings  of  the  Medicine  Lodge 
fraternity,  although  not  actually  a  member,  and  is,  in  consequence, 
well  posted  as  to  the  beliefs  of  the  society,  although  naturally  not  so 
deeply  acquainted  with  its  mysteries  as  one  of  the  leaders. 

Additional  material,  especially  on  the  rites  of  the  Medicine  Lodge, 
was  given  by  one  of  the  chief  priests  or  masters  named  "Frank  Smith," 
who  resides  near  Shawnee,  Oklahoma,  and  from  whom  several  cere- 
monial articles,  among  them  a  number  of  animal  skin  medicine  bags  of 
considerable  antiquity,  were  obtained.  Some  further  data  were  added 
by  Kishamak,  or  "Already-Fish"  of  the  Kwaskwami  band,  located  near 
Reserve,  Kansas,  on  what  was  formerly  the  Great  Nemaha  Reservation. 

While  now  progressive  in  many  respects,  the  Sauk  are  unusually 
difficult  to  approach  with  regard  to  selling  certain  of  their  sacred  ob- 
jects, particularly  the  otterskin  medicine  bags  and  paraphernalia  of  the 
Medicine  Lodge,  and  their  sacred  war-bundles,  or  portable  shrines  con- 
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Fig.  3. — Sauk  Indian  war-bundles,  of  the  Wolf  gens.     1.     Charging  bundle. 

2.    War-bundle. 
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taining  war  talismans.  However,  the  writer  had  an  unusual  advantage 
in  that  he  was  able  to  understand  a  little  of  the  Sauk  language  through 
his  acquaintance  with  the  cognate  Menomini  tongue,  and  the  very  im- 
portant fact  that  he  is  a  member  of  the  Medicine  Lodge,  the  great  secret 
society  common  to  most  of  the  Central  tribes. 

Accordingly,  after  a  careful  campaign,  the  confidence  of  several  of 
the  leading  members  of  the  Medicine  Lodge  was  gained,  and  no  less 
than  sixteen  of  the  highly  prized  otter  and  squirrel  skin  pouches  of  the 
fraternity  were  collected.  The  gathering  of  any  of  the  sacred  war- 
bundles  was  much  more  difficult,  but  in  the  end  several  keepers  of  the 
gens  bundle  houses  were  won  over,  and  fourteen  of  these  remarkable 
palladiums  were  brought  to  the  Museum. 

In  each  war-bundle,  such  as  those  shown  in  figure  3,  are  contained 
certain  medicines,  such  as  roots  and  herbs,  to  render  the  warriors  in- 
vulnerable and  invisible,  the  skins  of  mammals  and  birds  who  have 
promised  to  give  their  aid  to  those  who  carry  them  in  time  of  battle, 
and  various  other  articles.  Among  these  are  prisoner  ties,  war  belts, 
ceremonial  aprons,  head  ornaments,  and  the  like,  put  in  the  bundles  as 
rewards  to  the  first  man  to  strike  the  foe,  or  in  accordance  with  the 
dreams  of  the  bundle  owners.  These  latter  articles  are  often  of  con- 
siderable antiquity  and  beauty,  as  well  as  of  great  ethnological  value, 
being  adorned  with  the  dyed  quills  of  the  porcupine  or  with  deer  hair 
embroidery,  buffalo  hair  and  horns,  and  the  like.  In  fact,  as  no  man 
can  foresee  what  a  dream  may  have  dictated  to  the  maker  of  any  given 
bundle,  the  ethnologist  may  well  expect  to  find  anything  in  such  a 
bundle,  from  an  antique  garment  to  a  wampum  belt. 

Obtaining  the  bundles  was  rather  a  gamble,  for  it  was  impossible  to 
look  into  one  before  buying  it.  .  However,  some  exceptionally  fine  speci- 
mens were  collected.  Among  them  were  a  pouch,  made  from  the  leg 
skin  of  an  albino  buffalo,  two  quill  embroidered  war  aprons,  numerous 
headdresses  and  prisoner  ties,  quill  ornamented  eagle  plumes  and  animal 
skins,  with  human  scalps  attached. 

A  war-bundle  from  the  Bear-potato  gens  contained  a  little  scaffold 
ready  to  set  up,  and  the  skins  of  two  otters,  to  which  were  attached 
fragments  of  eighteen  and  eight  scalps,  respectively.  The  larger  of 
these  is  shown  in  figure  4(1),  the  second  in  figure  4(2).  A  little  stick 
also  had  three  scalp  locks  tied  on  it.  The  latter  represented  old  men 
taken  prisoner  by  the  war  party  bearing  this  bundle.  The  former  stood 
for  slain  foemen. 

A  very  fine  war-bundle  from  the  Kickapoo,  who  now  dwell  near 
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Fig.  4. — Stuffed  otter  skins,  ornamented  with  human  scalps.    These  formed  part 
of  the  contents  of  a  war-bundle  of  the  Bear-potato  gens  of  the  Sauk  Indians. 
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Fig.  5. — Objects  from  a  Kickapoo  war-bundle  of  the  Wolf  gens.  1.  Carved 
antler  spatula.  2.  Weasel  skin,  ornamented  with  rattlesnake  rattles  and  human 
scalps.    3,  4.    Prisoner  ties. 
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Macloud,  Oklahoma,  was  also  obtained.  The  Kickapoo  are,  on  the 
whole,  much  more  conservative  than  the  Sauk,  but  this  bundle  was  kept 
in  the  loft  of  the  Sauk  Wolf  gens  bundle  house.  It  had  been  brought 
there  years  ago  by  the  members  of  a  Kickapoo  Wolf  gens  war  party 
who  had  killed  some  of  their  enemies  (it  is  said  that  they  took  four 
scalps),  and  were  afraid  of  Governmental  retribution.  They  begged 
leave  of  their  Sauk  congeners  to  leave  the  bundle  there  and  never  re- 
turned for  it.  In  the  course  of  time  all  claimants  of  the  bundle  died, 
except  one  woman,  and  Mr.  Harris,  our  Sauk  interpreter,  went  to  her 
country,  searched  her  out,  and  bought  her  rights  to  the  bundle.  The 
finest  article  in  it  is  a  prisoner  tie  with  a  broad  ornamental  band  to  go 


Fig.  6. — Scene  in  the  Kickapoo  village  at  Macloud,  near  Shawnee,  Oklahoma. 
Both  the  bark  and  the  mat  covered  house  are  here  shown. 

around  the  neck.  It  is  made  of  Indian  hemp  embroidered  heavily  with 
dyed  deer  hair  after  the  manner  of  the  burden  straps  of  the  Iroquois. 
This  prisoner  tie  is  shown  in  figure  5  (3).  Other  notable  articles  in 
this  bundle  are  shown  in  this  same  figure.  1  is  a  carved  antler  spatula, 
probably  used  for  mixing  medicines.  2  is  a  weasel  skin  with  rattle- 
snake rattles  attached  and  also  bearing  a  portion  of  a  human  scalp,  to 
show  the  deadliness  of  this  helper  of  the  warriors.  4  is  an  Indian  hemp 
prisoner  tie  of  unusual  type,  with  porcupine  quill  ornaments  and  metal 
jinglers. 

This  conservatism  of  the  Kickapoo  is  shown  in  the  fact  that  both 
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types  of  bark  house  are  not  only  still  found  among  them,  but  are  com- 
monly used  as  dwellings.  In  figure  6  both  the  mat  and  the  bark  covered 
structures  are  illustrated. 

Figure  7  shows  a  Kickapoo  woman  weaving  one  of  the  characteristic 
reed  mats  made  by  that  tribe. 

Some  war-bundles  of  a  hitherto  unknown  type,  called  "charging 
war-bundles,"  because  they  are  carried  as  they  are  into  battle  on  forlorn 
hope  attacks,  were  likewise  collected  from  the  Sauk.  One  of  these, 
shown  in  figure  3  (1),  is  composed  principally  of  the  dried  skin  of  a 
duck  hawk  contained  in  a  tight  envelope  of  deerskin,  with  cords  to 
attach  it  to  the  left  hip  when  charging  naked  into  the  fray. 


Fig.  7. — A  Kickapoo  woman  weaving  a  reed  mat. 


Not  far  from  the  present  headquarters  of  the  Sauk,  dwell  the  Ioway 
Indians,  a  people  of  the  Siouan  linguistic  stock,  related  in  no  way  to  the 
Sauk,  with  whom  they  have  ever  been  on  friendly  terms,  but  to  our  own 
Wisconsin  Winnebago,  the  Missouri  and  the  Oto. 

In  the  year  1914,  the  writer  had  the  privilege  of  working  for  some 
weeks  with  the  late  chief  of  the  tribe,  David  Towhee,  who  is  shown  in 
full  regalia  in  figure  8,  and  with  another  man  of  prominence,  Joe 
Springer,  collecting  specimens  and  data  for  the  American  Museum  of 
Natural  History  of  New  York.  At  that  time  he  was  shown  one  of  the 
sacred  peace  pipes  of  the  tribe,  of  which  there  were  seven,  and  was 
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told  that  never  before  had  any  white  man  gazed  upon  it.  The  quill 
ornamentation  of  the  stem  of  this  pipe  is  shown  in  figure  9  (2).  Chief 
Towhee  died  during  the  great  influenza  epidemic,  but  Joe  Springer 
(who  died  in  the  summer  of  1922,  after  the  return  of  the  writer  to 
Milwaukee)  was  still  alive,  so  the  writer  now  visited  him  and  suc- 
ceeded in  obtaining  not  only  this  beautiful  pipe,  but  five  others.  Figure 
9  shows  the  beautifully  quilled  sections  of  three  of  these  pipe  stems, 


Fig.  8. — The  late  Chief  David  Towhee  of  the  Ioway  tribe. 

while  all  six  of  the  bowls  are  shown  in  figure  10  (2-7).  The  pipe  bowl 
in  figure  10  (1)  is  that  of  an  Ioway  chief's  pipe.  He  also  secured  the 
last  existing  peace  pipe  bundle  of  the  practically  extinct  Missouri  tribe. 

With  the  assistance  of  Robert  Small,  a  first-class  interpreter,  many 
other  fine  articles  were  collected,  and  several  side  trips  to  the  Oto  were 
made  and  a  small  but  good  collection  was  gathered  from  them  as  well. 
A  trip  to  the  former  Ioway  and  Great  Nemaha  Reservation  at  the 
Kansas-Nebraska  line  was  almost  fruitless,  inasmuch  as  the  Ioway  re- 


18 


YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.  II. 


Fig.  9. — The  quilled  portions  of  the  stems  of  three  of  the  Buffalo  gens  pipes  of 

the  Ioway  tribe. 
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Fig.  10 — Ioway  Indian  pipe  bowls.    1.    Chief's  pipe.    2-1 .    Bowls  of  six  of  the 
gens  pipes  of  the  Ioway. 


20  YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.  II. 

siding  there  have  definitely  abandoned  their  customs  in  favor  of  ours. 
Further,  within  the  last  three  years,  they  had  a  final  ceremony,  after 
which  they  destroyed  their  sacred  medicine  bundles  and  other  Indian 
paraphernalia. 

The  Ioway  Indians  are  little  known  and  are  particularly  worthy  of 
interest.  While  they  belong  to  one  linguistic  family,  the  Siouan,  their 
material  culture  and  folklore  are  largely  identified  with  the  greater 
number  of  component  peoples  of  another  group,  the  Algonkian.  In 
other  words,  the  Ioway,  like  their  close  relatives,  the  Winnebago,  once 
possessed  a  material  culture  wholly  based  upon  that  of  the  Central 
Algonkians,  with  only  a  few  radical  departures  in  type  towards  the 
plains,  with  a  certain  development  of  some  features,  such  as  decorative 
art,  to  an  exuberance  seldom  found  among  the  founders  of  the  parent 
culture. 

So  far  as  the  mental  life  of  the  Ioway  is  concerned,  that  is,  with  re- 
gard to  their  political  life,  social  organization,  societies,  and  other  feat- 
ures, perhaps  excepting  their  religion,  they  show  more  originality.  They 
are  identified  strongly  with  their  linguistic  relatives,  the  Winnebago, 
Oto,  Missouri,  Omaha,  Osage,  and  Ponca,  who,  contrary  to  the  evi- 
dence of  material  culture,  seem  to  have  reacted  strongly  upon  the  Cen- 
tral Algonkians,  among  whom  those  tribes  most  closely  in  contact  with 
the  Southern  Siouans  seem  to  have  experienced  a  certain  tightening 
up  of  social  life,  a  remodeling  of  customs  according  to  the  more  definite- 
ly organized  Siouan  type,  quite  different  from  that  of  the  uninfluenced 
Algonkians.  This  seems  more  probable  because  in  the  east  those  Al- 
gonkians who  came  in  contact  with  the  Iroquois  have  also  abandoned 
their  ancient  ways  and  adopted  the  matriarchal  system  of  the  Five 
Nations,  as  can  be  readily  observed  in  studying  the  customs  of  the  Dela- 
ware and  Mahikan,  for  example. 

So  far  as  their  religious  life  is  concerned,  the  great  rite  known  as 
the  Medicine  Dance  has  been  bodily  taken  over  by  the  Ioway  and  their 
Tciwere  relatives,  and,  after  some  modification  according  to  tribal 
standards  or  patterns,  has  become  the  principal  religious  rite  of  the  tribe. 

In  common  with  the  Central  Algonkians,  the  Ioway  had  learned  the 
art  of  weaving  with  thread  made  from  the  inner  fibre  of  the  basswood, 
cedar,  and  nettle.  They  used  knot  bowls  and  also  spoons  of  wood  and 
buffalo  horn,  and  stone  corn  crushers  and  metates.  Rawhide  was 
freely  used  for  the  making  of  receptacles.  They  had  buffalo  hide  shields 
and  hard  soled  moccasins,  dwelt  in  earth,  wattle  and  daub,  bark,  and 
mat  houses,  and  even  used  the  buffalo  hide  tipi. 
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The  social  system  of  the  Ioway  was  founded  firmly  on  caste,  rank 
being  rated  according  to  birth,  or,  quite  secondarily,  according  to 
achievement.  These  cleavages  were  very  important  and  their  social 
classes  more  strongly  emphasized. 

When  at  the  height  of  their  power,  the  Ioway  must  have  been 
wealthy  for  an  Indian  tribe,  and  personal  property  must  have  accumu- 
lated to  the  point  of  cumbersomeness,  when  one  considers  the  extraor- 
dinarv  number  of  Iowav  societies  and  cults  to  which  a  number  of 


Fig.  11. — A  group  of  Ioway  Indians  with  the  paraphernalia  of  the  "Dream 
Dance,"  or  the  "Chief's  Dream  Drum." 

tribesmen  of  importance  belonged,  and  each  of  which  had  its  own  pre- 
scribed paraphernalia  and  often  its  costume.  In  figure  11,  for  example, 
is  shown  the  paraphernalia  of  the  Dream  Dance. 

Physically,  the  Ioway  of  Oklahoma  are  often  of  almost  Herculean 
build  and  inclined  to  corpulence.  Those  of  Nebraska  are  slighter  in 
stature  and  not  so  heavy,  so  far  as  my  experience  goes.  They  are 
intelligent  and  keen  witted,  but  lazy  and  very  disagreeable  in  their 
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personal  habits.    Those  of  Oklahoma  are  pleasant  to  strangers,  whereas 
those  of  Nebraska  are  apt  to  reverse  these  qualities. 

Practically  speaking,  Ioway  native  culture,  in  all  its  branches,  is 
dead.  Of  the  79  survivors  of  the  tribe  in  Oklahoma  or  the  162  less 
primitive  members  in  Kansas  and  Nebraska  on  the  Nemaha  Reserva- 
tion, not  one  today  keeps  up  the  ancient  rites,  or  even  believes  in  them. 
The  last  pagan  was  the  late  Chief  David  Towhee,  above  mentioned. 
The  remaining  members  of  the  tribe  are  either  peyote  devotees  or 
Christians.  At  the  present  writing,  hardly  an  object  of  native  manu- 
facture remains  in  their  hands. 

In  concluding,  the  writer  wishes  to  thank  Mr.  Suffecool,  Superin- 
tendent at  Shawnee,  Oklahoma,  who  has  charge  of  the  Sauk,  Shawnee, 
Potawatomi,  Kickapoo,  and  Ioway  Indians,  for  many  courtesies,  for 
his  hospitality,  and  for  the  attention  shown  the  Museum  party.  Also 
to  express  his  gratitude  to  Mr.  A.  B.  Collins,  the  Subagent  at  Cushing, 
for  like  attentions. 

A    COLLECTING    EXPEDITION    TO    BONAVEN- 
TURE   ISLAND,   QUEBEC 

By  George  Shrosuree2 

Mr.  H.  L.  Stoddard  and  the  writer  left  Milwaukee  for  Bonaventure 
Island,  Quebec,  June  26th,  1922,  for  the  purpose  of  collecting  speci- 
mens and  environmental  material  to  build  a  group,  depicting  the  home 
life  of  the  Gannets  and  other  birds  associated  with  them  at  their  nest- 
ing colony  there. 

We  entered  Canada  at  Windsor,  Ontario,  June  27th,  where  we  were 
very  courteously  received  by  the  Canadian  customs  officials  who  had 
been  notified  of  our  intended  entry  there;  and  who  facilitated  the 
examination  of  our  outfit,  enabling  us  to  proceed  on  our  journey  with 
the  least  possible  delay.  They  also  gave  us  some  very  useful  infor- 
mation. 

We  entrained  for  Montreal  that  afternoon,  arriving  there  the  fol- 
lowing morning.  We  stayed  there  during  the  greater  part  of  that  day, 
and  towards  evening  took  the  train  for  Matapedia  and  Cape  Cove, 
Quebec,  our  point  of  embarkation  for  the  Island,  arriving  there  about 
8:15  P.  M.,  June  29th.  We  were  met  at  Cape  Cove  station  by  "Willie" 
Duval,  a  native  of  Bonaventure  Island,  with  whom  I  had  made  arrange- 


2Chief  Taxidermist,  Milwaukee  Public  Museum. 
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ments  to  act  as  boatman  and  guide  on  the  Island  and  along  the  Gannet 
ledges. 

It  had  been  my  intention  to  stay  at  Cape  Cove  over  night,  had  it 
been  possible  to  secure  accommodations  for  the  party,  which,  however, 
seemed  to  be  out  of  the  question.  Duval,  however,  had  come  with  the 
intention  of  taking  us  to  the  Island  that  night,  and  we  were  thus  saved 
the  inconvenience.  Darkness  was  approaching  when  we  started,  and 
the  prospect  of  journeying  between  nine  and  ten  miles  in  a  twenty-two 
foot  fishing  boat,  across  what  usually  is  very  rough  water,  did  not 
appeal  strongly  to  our  party  after  our  long  journey  by  train. 


Fig.  12. — The  abandoned  fishing  station  on  Bonaventure  Island, 
main  boat  landing  on  the  Island. 


This  is  the 


Mr.  Duval  had  brought  a  man  named  O'Bear  with  him  to  assist 
with  the  boat,  making  a  party  of  five  persons  aboard,  the  fifth  being 
Mrs.  Shrosbree,  who  being  well  trained  in  the  preparation  of  specimens, 
enjoys  the  experience  of  lending  a  hand  with  the  work,  and  of  looking 
after  the  general  welfare  of  the  party.  It  was  nearly  9  P.  M.  when 
we  got  under  way,  and  about  fifteen  minutes  later  a  heavy  fog  settled 
low  on  the  water,  making  it  impossible  to  see  half  a  boat's  length 
ahead.    It  was  about  as  dark  as  night  could  be,  but  fortunately  for  the 
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party,  we  were  favored  with  a  calm  sea,  which,  as  we  later  discovered, 
was  a  very  unusual  occurrence  in  these  waters.  To  add  to  the  general 
discomfort  of  the  party,  a  steady  cold  rain  soon  started,  and  continued 
for  the  remainder  of  the  journey.  The  only  light  we  had  aboard  was  a 
small  tin  lantern.  Duval  must  have  steered  his  boat  by  instinct,  for  only 
at  long  intervals  did  he  call  for  the  lantern  to  look  at  his  compass. 

At  about  10:30  P.  M.,  he  stopped  the  engine,  and  I  noticed  he  had 
a  hand  to  his  ear,  listening.  In  answer  to  my  question  "What  are  you 
listening  for?"  he  replied,  "I  am  listening  for  the  sound  of  water  from 


Fig.  13. — 1.     General  view  of  Gannet  ledges.     Thousands  of  these  birds  nest 
on  these  ledges.    Bonaventure  Island. 

a  spring  that  pours  over  the  rocks  at  my  place."  That  was  the  first 
intimation  I  had  that  we  were  near  the  Island.  A  few  minutes  later 
he  again  stopped  the  engine  and  listened,  then  exclaimed,  "That  is  my 
place !"  He  started  the  engine  again  and  the  next  moment  our  boat 
had  gone  high  on  a  sloping,  partly  submerged  rock.  But  Duval  had 
calculated  his  position  within  a  few  yards.  The  boat  easily  slid  back 
into  the  water  by  using  a  pole.  A  few  moments  later  the  engine  was 
started,  and  he  tried  again,  this  time  we  went  on  a  reef,  where  we 
stayed  until  the  shouts  of  Duval  and  O'Bear  attracted  some  of  the 
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islanders,  who  came  to  our  assistance  with  a  boat  and  lanterns.  The 
boat  was  easily  pushed  off  this  second  time,  no  damage  having  been 
done.  At  last  we  landed  at  what  we  later  found  to  be  the  fishing  village 
of  Bonaventure,  shown  in  figure  12,  wet  through  and  cold.  Even  then, 
as  we  discovered,  our  troubles  had  not  yet  ended.  We  had  yet  "a  rough 
and  rugged  path  to  travel" — we  had  to  climb  to  an  elevation  of  about 
one  hundred  and  fifty  feet  above  the  place  where  we  landed.  This  was 
accomplished  by  forming  a  human  chain  led  by  one  of  the  islanders. 
We  dragged  ourselves  up  through  water  and  mud,  in  places  over  our 


2.     Nearer  view  of  a  portion  of  the  Gannet  ledges  shown  above.     Photo  by 
Dr.  W.  D.  Richardson. 

ankles,  it  being  too  dark  to  see  where  to  place  one  foot  before  the  other. 
At  last  we  arrived  at  the  home  of  the  Paget  family,  who  had  made  a 
big  wood  fire,  anticipating  the  condition  we  would  be  in  upon  our 
arrival. 

The  next  morning  Duval  took  Mr.  Stoddard  and  myself  around 
the  Island  in  his  boat  to  view  the  Gannet  colonies.  It  is  a  grand  sight 
from  the  water,  practically  every  part  of  the  rock  upon  which  a  foot- 
ing could  be  secured  for  a  distance  of  a  mile  seemed  to  be  occupied  by 
Gannets.    A  portion  of  the  colony,  as  viewed  from  the  water,  is  shown 
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in  figure  13  (1),  while  13  (2)  shows  a  closer  view.  On  Sunday,  July 
2nd.,  we  made  our  first  visit  to  the  Gannet  ledges  by  land,  a  distance  of 
nearly  two  miles  from  the  fishing  settlement,  through  woods  chiefly 
balsam  pine.  The  Island  gradually  rises  to  an  elevation  of  about  one 
thousand  feet  near  the  center,  then  descends  toward  the  Gulf  waters, 
until  a  broad  open  space  of  fine  pasture  land  is  reached.  Crossing  this, 
a  distance  of  about  three  hundred  feet  from  the  woods,  we  reached  the 
top  of  the  Gannet  ledges  at  an  elevation  of  about  five  hundred  feet. 
A  typical  view  of  one  of  these  points  is  shown  in  figure  14. 


Fig.  14. — Grassy  slope  above  the  edge  of  the  Gannet  nesting  ledges.    Bonaven- 

ture  Island. 


There  are  several  points  of  vantage  there,  where  good  views  of  the 
ledges  can  be  obtained,  and  at  some  places  it  is  not  difficult  to  get 
within  a  few  feet  of  the  brooding  birds,  but  the  only  satisfactory  way 
to  get  a  full  view  is  to  slip  into  a  harness  and  go  "over  the  top",  as 
shown  in  figure  15.  This  I  had  no  idea  of  doing  when  I  started  on 
the  expedition,  in  fact  I  had  already  prepared  an  "alibi"  because  I  did 
not  think  I  would  have  the  nerve  to  go.  Also,  since  the  only  harness 
we  had  was  made  for  Mr.  Stoddard,  and  was  much  too  small  for  me, 
I  felt  at  ease.     However,  after  working  a  few  days  above  the  ledges, 
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during  which  time  Mr.  Stoddard  had  been  over  several  times,  collecting 
young  birds  and  operating  the  motion  picture  camera,  we  were  joined 
by  Dr.  W.  D.  Richardson,  of  Chicago,  who  brought  a  harness,  made 
for  himself,  and  of  a  larger  size  than  Mr.  Stoddard's.  This,  Dr. 
Richardson  "very  generously"  offered  to  loan  me,  completely  destroying 
my  nicely  prepared  "alibi."     Accordingly,  I  slipped  into  the  harness 
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Fig.  15. — Dr.  W.  D.  Richardson  descending  the  cliff,  by  means  of  the  rope,  to 
the  Gannet  nesting  ledges.     Bonaventnre  Island. 


and  was  lowered  over  the  edge  of  the  cliff  to  the  nesting  ledges  below. 
Here  I  had  a  wonderful  reception  from  the  thousands  of  Gannets.  and 
I  then  realized  how  much  I  would  have  missed  if  I  had  not  gone.  A 
very  small  section  of  these  ledges  is  shown  in  figure  16.  where  nests, 
eggs,  young  of  various  ages,  adults  on  the  nests  and  others  in  several 
characteristic  flights  are  shown. 

The  Gannet  ledges  are  composed  of  conglomerate  and  dark  red 
shale  of  Carboniferous  age,  which,  in  fact,  seems  to  be  the  composition 
of  the  entire  Island  as  well  as  of  the  Magdalen  Islands  and  of  Mt. 
St.  Anne,  a  high  mountain  rising  immediately  behind  Perce  village 
on  the  main  land.     The  ledges  are  very  slippery,  especially  when  wet, 
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owing  to  the  great  amount  of  guano  deposited  on  them.  They  all 
slope  at  a  considerable  angle,  making  it  unsafe  to  go  on  them  except 
with  calked  shoes.  The  safest  way,  however,  is  to  keep  the  rope  at- 
tached to  the  harness,  but  that  limits  the  operations. 

Some  of  the  more  nervous  of  the  birds  would  scamper  off  at  the 
first  sight  of  a  man  being  lowered — they  seemed  unable  to  fly  from 
their  nests,  but  made  mad,  awkward  rushes  through  the  mass  of  other 


Fig.  16. — One  of  the  numerous  Gannet  nesting  ledges.     Bonaventure  Island. 

brooding  Gannets,  all  of  which  fought  them  as  they  passed  through 
and  then  fought  among  themselves,  having  a  regular  family  quarrel 
after  the  fleeing  bird  had  passed.  Upon  reaching  the  edge  of  the 
ledge,  the  stampeding  Gannets  would  slide  down  the  sloping  rocks  with 
wings  spread,  taking  off  with  a  graceful  downward  curve.  On  the 
other  hand,  many  of  the  birds  refused  to  move,  and  it  was  necessary 
to  have  a  stick  to  ward  off  the  thrusts  of  their  strong  beaks.  Often 
adults  refused  to  leave  their  nests,  so  that  close-ups,  such  as  that 
shown  in  figures  17  and  18,  were  easy,  to  say  nothing  of  studies  of 
young,  such  as  the  one  shown  in  figure  19. 

We  had  little  use  for  firearms,  most  of  the  Gannets  being  caught 
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with  a  dip  net.  The  Murres  and  some  of  the  Puffins  were  pulled  out 
of  their  holes.  Out  of  sixty-seven  adult  birds,  only  about  fifteen  were 
shot,  these  being  immature  Gannets  of  a  year  or  two  old,  some  Puffins, 
Kittiwakes,  Guillemots  and  one  Rock  Ptarmigan.  The  last  named 
specimen,  I  believe,  is  the  first  record  for  the  Gaspe  Peninsula  and 
Bonaventure  Island.  This  bird  I  shot  with  a  twenty-two  caliber  rifle 
at  the  edge  of  the  woods  about  three  hundred  feet  back  from  the  Gan- 
net  ledges.     All  the  birds  caught  alive  were  chloroformed.     At  one 


Fig.   17. — Adult  Gannet  on  nest.     Bonaventure  Island. 

place  where  the  rocks  above  project  a  sufficient  distance  to  allow  a 
view  of  the  outer  face  of  the  ledges,  we  noticed  a  horizontal  crevice 
about  five  feet  below  the  top,  packed  full  of  Razorbills  and  Murres.  I 
saw  a  chance  of  making  a  good  haul,  if  the  idea  that  came  to  me  then 
would  work.  The  next  morning  I  got  Duval  to  cut  a  piece  about 
twelve  feet  square  off  of  an  old  fish  net  he  had  discarded.  We  then 
tied  a  rope  along  one  edge  allowing  about  twelve  feet  of  rope  at  each 
side.  This  edge  we  weighted  with  rocks.  We  tied  ropes  at  the  sides, 
allowing  enough  for  one  man  to  hold  when  the  net  was  thrown  over. 

We  had  marked  the  spot  above  the  crevice,  and  it  took  four  men  to 
handle  the  net,  one  at  each  'end  of  the  lower  rope  and  one  at  each  of 
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the  side  ropes.  We  crept  quietly  to  the  place  with  the  net  in  position 
to  be  thrown  over.  The  word  was  given,  "Altogether,  go!"  In  an 
instant  the  net  was  bulging  with  Razorbills,  Murres  and  two  Gannets. 
The  netting  of  them  had  been  a  grand  success,  but 

"The  best  laid  schemes  o'  mice  and  men 

Gang  aft  a-gley ;" 

I  had  not  noticed  the  uneven  surface  of  the  rock  at  that  place  and  the 

struggles  of  the  birds  forced  the  net  against  every  little  projecting 

point.     As  we  pulled  up  some  slipped  out  at  the  edges,  then  a  hole 


Fig.  18. — Adult  nesting  Gannet  on  Bonaventure  Island.     Photo  by  Dr.  W.  D 

Richardson. 


was  torn  in  the  net,  until  by  the  time  we  had  pulled  it  to  the  edge,  just 
one  Gannet  remained — and  that  one  escaped  while  we  were  disen- 
tangling the  net.  We  had  played  a  good  joke  on  the  birds,  but  they 
had  "laughed  last"  this  time. 

There  was  a  very  sociable  Puffin  on  one  of  the  ledges  who  visited 
us  every  time  we  went  there — we  could  approach  to  within  six  or  eight 
feet  of  it.  I  do  not  believe  there  is  another  Puffin  living  that  has  been 
photographed  as  much  as  this  one,  which  is  shown  in  figure  20.  One 
day  I  saw  Dr.  Richardson  playing  his  5x7  Graflex  on  it,  working  as 
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rapidly  as  possible,  and  the  Puffin  acted  as  if  it  wanted  to  show  itself 
at  its  best,  so  I  got  behind  Dr.  Richardson,  handing  him  the  loaded  cut 
film  holders  and  taking  the  exposed  ones  from  him  as  fast  as  he  exposed 
them — I  think  I  handed  him  nine  or  ten  holders  during  that  "session" 
with  the  Puffin.  Sometimes  the  Puffin  seemed  to  get  tired  of  "posing" 
and  would  fly  away.  Then  perhaps  it  would  return  with  a  fish  (a 
small  Shiner)  in  its  bill,  always  holding  it  by  the  head  with  the  body 
hanging  down.  It  was  seen  and  photographed  with  two  fish,  holding 
them  both  in  the  same  manner.     One  dav  while  Mr.  Stoddard  was 


Fig.  19. — Young  Gannet  in  nest.     Bonaventure  Island. 

operating  the  motion  picture  camera,  he  caught  it  with  a  bunch  of  them 
in  its  bill.  The  questions  will  arise  in  the  minds  of  many  Ornithologists 
familiar  with  the  Puffin,  "How  does  he  do  it?  How  can  a  bird  with 
such  a  short  stubby  bill  catch  several  fish  at  a  time,  not  swallowing 
them  at  the  moment  as  most  sea  birds  do,  but  flying  four  hundred  feet 
up  to  the  ledges  with  them?" 

The  Guillemots  did  not  seem  to  mix  very  much  in  the  large  colony, 
although  a  few  were  seen  there  occasionally.  They  make  up  small 
nesting  colonies  at  any  suitable  place,  anywhere  around  the  island. 
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The  Kittiwake  Gulls  nest  about  a  quarter  of  a  mile  from  the  Gannet 
ledges,  and  also  on  the  north  side  of  Perce  Rock.  A  pair  of  the  young 
of  this  species  is  shown  in  figure  21.  A  large  colony  of  Double-crested 
Cormorants  could  be  plainly  seen  from  the  Island,  with  the  aid  of  binoc- 
ulars, on  top  of  Perce  Rock.  A  few  Herring  Gulls  were  scattered 
among  them  and  a  good  sized  colony  was  near  by.    Frequently  when  on 


Fig.  20. — Razor-bill  Puffin,  Bonaventure  Island, 
by  Dr.  W.  D.   Richardson. 


Photo 


the  water,  and  miles  away  from  Perce,  we  met  the  Cormorants,  some- 
times flying  in  a  straight  line,  numbering  anywhere  from  twenty  to 
eighty  birds,  at  other  times  in  straight  double  lines.  At  such  times  they 
seemed  to  be  equally  divided  in  numbers,  and  flying  exactly  parallel.  At 
one  time  we  met  them  flying  in  a  long  single  undulating  line,  the  curves 
of  which  were  perfectly  symmetrical,  each  bird  rising  and  descend- 
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ing  in  rhythmic  order.  Sometimes  these  flights  were  made  at  consider- 
able height,  at  other  times  low  down  near  the  water. 

We  found  large  numbers  of  wings  and  tails  of  Leach's  Petrols  on 
the  land  above  the  Gannet  ledges,  and  for  about  a  half  mile  back  in  the 
woods.  They  evidently  had  been  dug  out  of  their  holes  by  foxes.  In 
fact  Duval  and  Stoddard  surprised  a  fox  in  the  act  of  eating  one. 

On  July  10th,  while  cruising  a  few  hundred  feet  off  the  southern 
part  of  the  Island,  a  flock  of  Ducks  rose  from  the  water  and  settled 
again  about  a  quarter  of  a  mile  away.    Two,  however,  remained  behind, 


Fig.  21. — Young  Kittiwake  Gulls  in  nest.    Bonaventure  Island. 

and  from  their  peculiar  actions  we  knew  that  something  must  be  wrong 
with  them.  They  were  trying  desperately  to  dive,  but  most  of  the  time 
their  tails  and  feet  were  above  water.  Sometimes  they  succeeded  in  get- 
ting just  below  the  surface.  Duval  got  into  the  small  boat  we  had  in 
tow,  and  rowed  out  to  investigate,  and  he  picked  up  each  one  of  them  by 
the  feet  while  it  was  still  trying  to  dive.  They  were  the  American  Scoter 
in  complete  "eclipse,"  having  moulted  all  their  primary  and  secondary 
feathers.  Although  no  harm  had  been  done  to  them  other  than  lifting 
them  out  of  the  water  by  their  feet,  both  died,  evidently  from  fright,  a 
few  minutes  after  they  were  placed  in  the  power  boat. 
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During  our  stay  on  the  Island,  from  June  30th  to  August  2nd,  Mr. 
Stoddard  had  been  lowered  to  every  ledge  and  to  every  projecting  rock 
that  we  could  approach  from  above,  and  properly  secure  our  ropes. 
After  lowering  him,  we  lowered  the  Akeley  Motion  Picture  Camera 
and  sometimes  a  5x7  Graflex.  In  some  places  there  was  not  room  for 
a  tripod,  at  such  places  we  lowered  the  motion  picture  camera,  dis- 
mounted. He  worked  it  from  a  rock  ledge  any  place  he  could  find  as 
a  base. 

Our  party  is  credited,  by  the  settlers  of  the  Island,  with  having 


Fig.  22. — Transporting  collecting  outfit  to  the  Gannet  Ledges.    Bonaventure 

Island. 


photographed  the  different  bird  colonies  and  the  Island  in  general,  more 
thoroughly  than  any  party  that  ever  visited  there.  In  fact,  very  few 
visitors,  excepting  relatives  of  those  living  there,  had  ever  stayed  more 
than  a  day  or  two,  so  that  our  visit  of  more  than  a  month  was  an  event 
that  will  long  be  remembered  by  the  residents  of  the  Island.  Nine 
thousand  feet  of  motion  picture  film  were  exposed,  which  includes  pic- 
tures of  the  Gannet  ledges  from  all  possible  angles  from  the  rocks  and 


2aSee  "Notes  on  a  Side  Trip  to  the  Gaspe  Cormorant  Colony,"  by  H.  L.  Stod- 
dard, pp.  36  of  this  issue. 
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from  the  boat,  a  colony  of  Kittiwakes,  and  matters  of  interest  on  the 
Island  and  at  Perce.  Among  these  are  the  fishermen  returning  with 
their  cargoes  of  cod,  and  scenes  showing  their  system  of  dressing  them. 
Some  exposures  also  were  made  at  a  Double-crested  Cormorant  colony 
at  Gaspe  about  thirty-six  miles  northwest  of  Bonaventure  Island. 2a 

Our  outfit,  as  the  illustration  shows,  was  of  considerable  propor- 
tions. The  "stone  boat"  (figure  22)  was  our  only  means  of  transpor- 
tation on  the  Island,  and  it  answered  our  purpose  very  well,  carrying 
our  cameras  and  other  parts  of  our  outfit  lashed  to  it.  The  driver  and 
passenger  were  not  lashed  onto  the  stone  boat,  however,  and  when  the 
horse  swerved  and  hit  a  stump,  dumping  both  passenger  and  driver 
comfortably  at  the  side,  our  only  regret  was  that  the  motion  picture 
camera  was  not  working. 

By  the  night  of  August  1st,  our  outfit  was  packed  ready  for  ship- 
ment, and  the  following  day  it  was  taken  to  Cape  Cove,  the  party  fol- 
lowing at  6  A.  M.,  August  3rd,  to  take  the  train  for  Matapedia  and 
Ottawa  at  8:30  A.  M.  This  was  the  most  enjoyable  trip  we  had  ex- 
perienced by  water  during  our  visit,  the  sky  being  bright  and  clear  and 
scarcely  a  ripple  on  the  water  during  the  greater  part  of  the  journey. 
We  had  taken  our  last  look  at  Cape  Cove  and  were  on  our  way  to 
Matapedia,  following  the  coast  line  of  Chaluer  Bay  at  the  foot  of  some 
high  mountain  ranges.  The  party  had  settled  down  for  a  long  day's 
ride  when  our  train  suddenly  came  to  a  stop  on  top  of  a  trestle  about 
eighty  feet  above  a  gulley.  The  locomotive  had  struck  a  cow  while 
rounding  a  curve  and  had  pushed  it  onto  the  bridge.  It  was  badly  en- 
tangled and  after  about  an  hour's  work  on  the  part  of  the  train  crew, 
it  was  released  and  thrown  to  the  gulley  below. 

We  stopped  over  at  Ottawa,  visited  the  Victoria  Memorial  Museum, 
where  many  courtesies  were  extended  to  us  by  different  members  of 
the  staff,  including  Dr.  R.  M.  Anderson,  Mr.  C.  Johnson,  and  Miss 
Winnifred  K.  Bentley,  also  by  Mr.  Hoyes  Lloyd,  Supervisor  of  Wild 
Life  Protection,  Department  of  the  Interior.  Our  thanks  also  are  due 
to  Mr.  Clyde  Patch,  for  information  furnished  prior  to  our  departure. 
The  party  arrived  in  Milwaukee  the  night  of  August  7th,  having  been 
away  six  weeks  and  one  day. 

We  collected  the  following  specimens  in  all :  sixty-seven  adult  and 
fifty-one  young  birds,  chiefly  Gannets,  Petrels,  Puffins,  Murres,  Razor- 
bill Auks,  Kittiwakes,  Black  Guillemots,  American  Scoters,  White- 
winged  Crossbills  and  Double-crested  Cormorants.  We  also  secured 
one  specimen  each  of  the  Rock  Ptarmigan  and  the  Slate-colored  Junco. 
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In  addition  to  the  above,  we  collected  twelve  eggs  and  all  necessary 
nests,  samples  of  rock  and  other  material,  required  for  the  building  of 
a  fine  environmental  group,  showing  a  typical  nesting  site  in  this  great 
bird  sanctuary  at  Bonaventure  Island. 


NOTES  ON  A  "SIDE  TRIP"  TO  THE  GASPE  COR- 
MORANT  COLONIES 

By  H.  L.  Stoddard3 


Fig.  23. — Perce  Rock  and  the  adjacent  mainland.     Bonaventure  Island  lies 
three  miles  to  the  east  of  this  point. 

After  our  third  week  ,on  Bonaventure  Island,  in  the  Gulf  of  St. 
Lawrence,  collecting  group  material  and  taking  motion  and  still  pic- 
tures of  Gannets,  Murres,  Puffins,  Razor-billed  Auks  and  other  sea 
birds,  so  abundant  in  this  great  bird  sanctuary,  it  was  decided  that,  as 
soon  as  the  wind  and  weather  permitted,  Dr.  W.  D.  Richardson  and 
the  writer  should  make  a  short  trip  up  into  Gaspe  Bay,  about  thirty- 
six  miles  distant.  Here  we  hoped  to  collect  a  few  young  Double-crested 
Cormorants  needed  to  complete  a  group,  and  to  photograph  their  col- 

'Associate  Taxidermist,  Milwaukee  Public  Museum. 
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ony,  which  our  guide  and  boatman,  "Willie"  Duval,  had  located  a  few- 
years  previously.  Although  Perce  Rock,  which  is  shown  in  figure  23, 
was  nearby,  and  Double-crested  Cormorants  to  the  number  of  a  thou- 
sand or  more  nest  on  the  flat  surface  of  its  inaccessible  top,  photograph- 
ing them  was  out  of  the  question,  with  the  time  and  equipment  at  our 
disposal. 

Consequently,  the  afternoon  of  July  19th  found  our  small  party, 
consisting  of  Messrs.  Richardson,  Duval,  George  O'Bear  and  the  writer, 
on  the  way  in  Duval's  twenty-five  foot  power  boat,  with  a  formidable 
array  of  cameras,  ropes  and  other  paraphernalia. 

Gannets  passed  continually,  usually  in  parties  of  from  three  to  six, 
to  or  from  their  nesting  ledges  on  Bonaventure,  soon  far  astern.  Their 
spectacular  dives  were  a  source  of  constant  delight  to  us,  particularly 
after  reaching  the  calmer  waters  of  the  bay,  evidently  a  favorite  fish- 
ing ground  of  theirs. 

Winging  their  way  here  and  there  in  an  aimless  manner,  a  hundred 
or  more  feet  above  the  water,  they  would  suddenly  hesitate  a  second, 
then  dart  downward  as  swiftly  and  as  straight  as  an  arrow,  perfecting 
their  aim  as  they  went  with  a  slight  turning  and  twisting  of  their  partly 
closed  wings.  Hitting  the  water  with  a  resounding  whack,  they  would 
completely  disappear  from  view,  arising  a  moment  later  to  manipulate 
their  catch  if  successful,  and  they  were  generally  successful. 

Our  companions  informed  us  that,  early  in  the  season,  from  their 
homes  on  the  Island,  occasionally  flocks  of  Gannets  numbering  hun- 
dreds could  be  seen  pouring  down  onto  a  school  of  Herring  that  they 
had  discovered,  the  spray  flying  high  in  air,  and  the  impact  of  their 
heavy  bodies  being  plainly  heard  a  mile  away.  Shades  of  Izaak  Walton, 
what  a  spectacle  to  record  with  the  motion  camera ! 

Small  parties  of  Cormorants,  following  one  another  in  single  file, 
were  also  passing.  Some  were  heavily  laden  with  fish  for  their  im- 
patient young,  who  crowded  by  hundreds  the  top  of  Perce  Rock,  now 
fast  fading  from  view  in  the  south,  while  others,  unladen,  were  hurry- 
ing to  their  favorite  fishing  waters  for  another  cargo.  Every  buoy, 
snag,  or  rock  that  projected  above  the  water,  held  one  or  more  of  these 
black  fellows,  "Cormoroes"  George  O'Bear  called  them. 

Occasionally  we  passed  a  Puffin  or  two,  or  a  few  Murres  or  Razor- 
billed  Auks  swimming  on  the  water.  Black  Guillemots  were  always  in 
evidence  close  to  shore,  as  they  nest  in  small  numbers  up  and  down  this 
entire  coast.    It  is  a  pleasure  to  watch  them  from  a  height,  as  they  pur- 


38 


YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE 


[Vol.  II. 


sue  their  finny  prey  beneath  the  clear  water,  their  striking  white  wing 
patches  and  bright  coral  feet  flashing  as  they  swim. 

Two  hours'  run  through  rough  water  brought  us  to  Point  St.  Peter, 
twelve  miles  north  of  our  starting  point.  Passing  a  lighthouse  perched 
picturesquely  on  a  rocky  island,  we  turned  northwestward  into  the 
calmer  waters  of  Gaspe  Bay.  Point  St.  Peter,  with  Cape  Gaspe,  which 
was  plainly  visible  across  the  bay,  form  the  extreme  tips  of  the  Gaspe 
Peninsula. 

We  now  followed  the  precipitous  cliffs  on  the  south  side  of  the  bay. 


Fig.  24. — Nesting  colony  of  Double-crested  Cormorants  on  Gaspe  Bay,  Gaspe 

Peninsula,  Quebec. 


The  Double-crested  Cormorants  we  now  met  were  no  longer  headed 
for  Perce  Rock,  but  for  one  or  another  of  the  four  colonies  located  a 
few  miles  apart  on  the  broken  faces  of  these  shale  cliffs. 

Long  before  the  nesting  birds  could  be  discerned,  the  situations  of 
the  colonies  were  plainly  evident,  each  appearing  as  a  light  gray  patch 
or  blotch  on  the  dark  rock,  due  to  the  "whitewash"  about  the  nests. 
Closer  approach  revealed  the  bottle-like  forms  of  the  birds  themselves, 
sitting  in  irregular  rows  on  the  face  of  the  cliff.    These  thriving  colonies 
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contained  from  a  couple  of  dozen  to  several  hundred  birds  each,  as  near 
as  we  could  estimate  from  the  boat. 

Passing  around  a  long  bar  marked  by  a  lighthouse,  we  reached 
Gaspe  just  before  dark.  This  beautifully  situated  town  is  the  terminal 
of  the  single  track  railroad,  and  is  a  famous  stopping  place  for  trout 
and  salmon  fishermen. 


Fig.  25. — Young  Double-crested  Cormorants  in  nest  on  the 
face  of  the  cliff  shown  in  figure  24. 

Sportsmen  and  tourists  find  very  unusual  accommodations  at  Baker's 
Hotel.  Moose  and  Caribou  heads  line  the  walls,  all  apparently  selected 
for  their  unusual  number  of  points  or  other  peculiarities  of  antlers.  We 
were  informed  that  they  were  all  shot  locally.  At  the  time,  however, 
we  were  even  more  interested  in  the  Gaspe  salmon  and  the  moose  steak, 
the  latter  having  been  kept  in  cold  storage  since  the  hunting  season. 
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Our  enjoyment  of  this  meal  was  only  equalled  by  the  luxury  of  a  bath, 
for  we  had  endured  the  gannety  odor  up  to  this  time,  rather  than  face 
the  blood  congealing  waters  of  the  Gulf. 

We  got  under  way  at  six  thirty  the  following  morning  on  the  two- 
mile  run  back  to  the  Cormorant  colony  that  was  our  objective,  passing 
enroute  through  scores  of  beautifully  tinted  jelly  fishes  in  the  clear 
water  inside  the  bar. 

Arriving  at  the  colony,  which  contained  at  least  two  hundred  and 
fifty  nests,  we  got  to  work  immediately  with  the  cameras,  exposing 


Fig.  26. — Young  Double-crested  Cormorants  in  the  down. 

nearly  a  thousand  feet  of  motion  picture  film  on  general  views  of  the 
nesting  birds  from  the  boat,  from  the  base  of  the  cliff  and  from  other 
vantage  points.  With  the  generous  aid  of  Messrs.  Richardson  and 
Duval,  the  motion  camera  was  also  operated  on  some  of  the  ledges  well 
up  the  cliff,  where  "close-ups"  were  obtained  of  the  young  Cormorants 
in  their  nests. 

In  spite  of  all  precautions,  dirt  would  get  into  the  cameras,  as  every 
move  of  foot  or  rope  above  precipitated  a  shower  of  dirt  and  rocks  onto 
ourselves  and  the  instruments,  but  luckily  no  harm  was  done. 

The  Cormorant  nests  were  thickly  placed  all  over  the  cliff  face,  the 
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majority  being  built  on  the  flat  tops  of  rocks,  but  a  few  were  in  the 
forks  of  bushes  that  grew  out  from  among  them.  The  nests  contained 
young  from  a  couple  of  weeks  old  to  large  fellows  nearly  ready  to  fly. 
Figure  24  shows  a  general  view  of  part  of  this  colony,  figure  25,  a 
typical  nest  with  nearly  full-grown  young,  while  the  downy  young  in 
figure  26  were  removed  from  their  nest  and  photographed  on  a  rock. 
A  considerable  number  of  the  young  Cormorants  had  been  killed  by 
stones  that  had  fallen  into  their  nests,  and  some  dead  ones  at  the  base 
of  the  bluff  furnished  "picking"  for  the  numerous  Herring  Gulls. 

Falling  tide  and  rising  wind  compelled  us  to  take  to  the  boat  in  a 
hurry,  at  two  in  the  afternoon,  but  our  work  was  completed.  Previous- 
ly we  had  selected  seven  fine  young  Cormorants  for  our  group,  and  had 
assisted  Mr.  Duval  in  capturing  five  lusty  fellows  just  learning  to  fly, 
for  the  Toronto  Zoo. 

The  freshening  wind  had  kicked  up  a  choppy  sea  and  it  required  our 
best  efforts  to  keep  the  outfit  dry.  We  ourselves,  and  the  huddled  mass 
of  young  "Cormoroes"  in  the  bow  were  pretty  well  soaked  with  rain 
and  flying  spray  before  we  rejoined  the  Shrosbrees  on  Bonaventure  at 
seven  in  the  evening. 

Everyone  was  well  pleased,  for  we  had  both  birds  and  pictures. 
The  success  of  such  "side  trips"  is  never  certain  in  this  land  of  frequent 
fogs,  shifting  winds,  and  rough  seas. 

COLLECTING  FOR  THE  NEW  SCHOOL  LOAN 

GROUPS 

By  Owen  J.  Gromme4 

In  order  to  impress  upon  the  school  children  the  important  part 
that  the  birds  play  in  our  everyday  life,  it  has  been  decided  to  construct, 
for  school  loan  purposes,  a  series  of  small  environmental  groups  to  re- 
place the  individual  specimens  which  have  been  used  heretofore.  We 
shall,  in  each  instance,  strive  to  represent  in  as  complete  a  manner  as 
possible,  the  life  of  a  bird,  from  the  time  it  is  a  helpless  nestling,  until 
it  reaches  the  adult  stage. 

An  enlarged  properly  colored  photograph  of  the  actual  habitat, 
forms  the  background.  This,  together  with  the  accessories  taken  at  the 
nesting  site,  shows  the  complete  environment,  while  the  mounted  birds 
occupy  the  immediate  foreground.  Information  concerning  the  habits 
and  distribution  of  the  species  shown  is  given  on  a  printed  label,  car- 
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ried  on  a  hinged  panel  at  either  side  of  the  case.  These  panels  can  be 
folded  in  such  a  manner  as  to  afford  added  protection  to  the  contents, 
when  the  case  is  transported  from  place  to  place. 

One  of  these  cases,  that  of  the  Coot,  is  shown  in  figure  27.     The 
label  accompanying  this  group  is  as  follows : 

COOT  OR  MUD  HEN 
"The  Coot  somewhat  resembles  its  nearest  relative,   the  Florida 


Fig.  27. — One  of  the  Museum's  new  series  of  school  loan  groups : 

or  Mud  Hen." 


"The  Coot 


Gallinule,  but  its  white  bill  and  scalloped,  webbed  feet,  in  addition  to 
slight  differences  in  the  colors  of  the  plumage,  will  serve  to  distinguish 
it.  They  also  prefer  more  open  water,  swimming  most  of  the  time, 
while  the  Gallinule  is  more  partial  to  the  thick  marsh  vegetation. 

"Coots  nest  in  suitable  localities  throughout  the  whole  state  of  Wis- 
consin, but  are  most  abundant  in  their  spring  and  fall  migrations  when 
flocks  of  hundreds  may  sometimes  be  seen  on  the  open  water  of  lakes 
and  ponds.  At  such  times  they  are  frequently  mistaken  for  ducks. 
They  arrive  early  in  spring  and  leave  in  fall  when  the  lakes  freeze  over. 
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"Although  they  seldom  dive,  coots  swim  easily,  with  a  peculiar  bob- 
bing motion  of  the  neck  and  head.  They  fly  well  also,  although  it  is 
necessary  for  them  to  patter  over  the  surface  of  the  water  for  a  con- 
siderable distance,  using  both  feet  and  wings  to  get  under  way. 

"The  nests  of  dry  rushes  and  other  marsh  vegetation,  are  built 
among  the  bulrushes  or  cat-tails  of  marshy  lakes  or  rivers,  usually  not 
far  from  open  water.  The  eight  to  fifteen  finely  speckled  eggs  are  laid 
in  May  or  June.  Although  brightly  colored  when  first  hatched,  the 
young  soon  assume  a  more  somber  plumage. 

"Coots  are  classed  as  game  birds  and  are  extensively  hunted  in  the 
fall  of  the  year,  although  their  flesh  is  not  of  the  best  quality.  As  a 
rule  they  are  less  shy  than  ducks,  and  more  easily  killed  by  inexperi- 
enced gunners. 

"Coots  eat  a  wide  variety  of  food,  including  grains,  seeds,  bulbs, 
snails,  insects,  tadpoles,  and  other  vegetable  and  animal  matter. 

"They  are  rather  noisy  birds,  especially  when  alarmed,  their  high 
cackling  notes  being  characteristic  sounds  of  the  marshy  lakes  they 
frequent. 

"Range :  North  America.  Nests  from  Alaska,  Manitoba  and  Que- 
bec to  Lower  California,  Texas  and  New  Jersey.  Winters  from  British 
Columbia,  Utah  and  the  Ohio  Valley  south  to  northern  South  America." 

This  work  requires  a  large  number  of  skins  to  draw  from,  and  since 
we  had  little  material  available  for  the  purpose,  it  was  necessary,  at  the 
outset,  in  the  spring  of  1922,  to  collect  suitable  specimens  and  acces- 
sories, together  with  photographs  for  backgrounds. 

During  March  we  confined  our  efforts  to  obtaining  early  migrants, 
especially  a  few  Canada  Geese  for  use  in  one  of  the  large  bird  groups. 
On  March  15th  we  received  word  from  Mr.  Ochsner  of  Prairie  du 
Sac,  to  come  at  once,  as  the  migration  of  geese  was  at  its  height.  We 
packed  our  equipment,  including  a  small  outboard  boat  motor,  which 
later  proved  to  be  one  of  the  primary  factors  contributing  to  the  success 
of  our  trip. 

On  March  17th,  upon  arriving  at  our  destination,  we  were  met  by 
Mr.  Ochsner,  and  he  very  generously  put  his  time  and  auto  at  our  serv- 
ice. In  fact,  with  very  few  exceptions,  he  was  out  with  us  every  day 
during  our  entire  stay.  For  the  first  week  or  two  we  were  busy  trying 
to  outwit  the  Geese  in  the  cornfields,  and  to  collect  some  of  the  small 
migrants  for  the  school  loan  groups.  The  cornfield  problem  proved  a 
difficult  one,  as  the  movements  of  the  birds  were  very  unreliable — a 
condition  which  was  brought  about  by  the  abundance  of  ear  corn  to  be 
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found  scattered  about  in  our  collecting  area.  If  there  was  the  least 
cause  for  the  birds  to  become  suspicious,  they  would  not  alight  in  the 
field,  but  would  go  on  to  another  where  they  were  sure  to  find  food  in 
plenty.  They  would  seldom  frequent  the  same  field  for  more  than  two 
days  in  succession. 

On  one  occasion  we  discovered  a  flock  of  about  thirty  feeding  in  a 
field  of  corn  stubble,  which  was  bare  of  shocks  or  any  other  form  of 
natural  cover  sufficient  to  allow  a  successful  unobserved  approach  to 
within  gunshot.  Mr.  Ochsner  decided  to  try  a  novel  plan  of  his  own. 
He  had  it  figured  that  his  Ford  could  "outfly"  them.  Straight  down 
the  corn  rows  we  careened  with  that  flock  of  dum founded  Geese  as  the 
objective.  They  allowed  an  approach  to  within  fair  killing  distance, 
but  as  usual,  when  a  man  has  a  chance  to  make  a  killing,  something 
happens.  Neither  could  we  shoot  through  the  curtains  nor  operate  the 
rusty  hinges  on  the  door,  so  all  we  could  do  was  mourn  our  loss. 

Most  of  the  birds  frequenting  the  area,  known  as  "The  Prairie," 
just  west  of  Prairie  du  Sac,  gathered  at  night  on  Lake  Wisconsin,  an 
artificial  lake  caused  by  damming  the  Wisconsin  river  at  Prairie  du 
Sac,  and  extending  up  the  river  course  for  about  twenty  miles,  thus 
submerging  thousands  of  acres  of  river  timber,  the  dead  trees  of  which 
still  stand  in  the  water.  This  lake  has  many  natural  advantages  as  a 
secure  resting  place  for  waterfowl  during  their  great  northward  mi- 
gration. At  this  season  of  the  year  the  main  or  original  channel  of  the 
river  is  free  of  ice,  but  the  great  expanse  of  rotten  ice  on  either  side 
is  securely  held  by  the  dead  timber.  It  is  extremely  dangerous  to  walk 
on,  yet  too  thick  to  force  a  small  boat  through.  Here  the  thousands  of 
geese  and  ducks  remain  undisturbed  until  instinct  urges  them  north- 
ward, and  in  some  cases  until  the  last  of  the  ice  has  gone. 

On  April  3rd,  Mr.  Stoddard  and  I  started  with  the  power  driven 
rowboat  up  the  lake  to  Okee,  a  point  where  the  dead  timber  still  stands 
in  greatest  abundance.  It  was  here  that  we  witnessed  a  never-to-be- 
forgotten  sight.  We  heard  the  loud  clamor  of  geese  from  somewhere 
far  back  in  the  timber,  and,  being  attracted  by  the  sound,  we  headed 
our  boat  for  the  nearest  large  oak.  Mr.  Stoddard  assisted  me  out  of  the 
boat  and  into  the  crotch  of  the  tree,  where  I  sat  with  my  feet  inter- 
locked beneath  the  limb  to  prevent  falling  into  the  deep  and  cold  water 
below,  in  case  I  got  a  shot.  I  made  myself  as  comfortable  as  my  posi- 
tion would  permit,  while  Mr.  Stoddard  ran  the  boat  as  close  as  he 
could  to  where  he  figured  the  geese  would  be,  in  the  hope  of  getting  a 
long  rifle  shot  at  them,  and  possibly  driving  them  over  my  head. 
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It  was  not  long  before  I  heard  the  sharp  crack  of  my  companion's 
rifle,  followed  by  an  instant  of  death-like  silence.  Then  the  place  was 
an  uproar  of  disorderly  confusion.  Every  Goose  in  the  place  took  wing 
and  the  sky  became  a  living  network  of  live  birds.  We  estimated  the 
bunch  at  over  five  thousand,  and  this  was  by  no  means  the  entire  con- 
gregation of  birds  occupying  that  immense  area.  They  did  not  fly  far 
before  again  settling  down  in  a  more  secure  place. 

We  remained  for  another  week  on  Lake  Wisconsin,  and  most  of 
this  time  we  devoted  to  the  collecting  of  suitable  dead  stumps,  which 
during  the  previous  spring  had  contained  the  nests  of  Woodpeckers, 
Tree  Swallows,  Flickers  and  Martins. 

It  was  indeed  a  trick  to  get  those  stumps,  without  at  the  same  time 
swamping  our  boat.  At  the  point  where  we  did  most  of  our  collecting, 
we  were  about  one  mile  from  shore,  and  the  wind,  having  full  sweep 
with  only  a  few  tree  tops  to  hinder,  made  our  movements  in  a  boat 
very  dangerous. 

The  place  was  full  of  dead  snags  which  came  to  within  a  few  inches 
of  the  surface,  and  would  capsize  or  sink  a  boat  in  an  instant  if  it  was 
impaled  on  one  of  them.  The  waves  tossed  our  little  craft  like  a  shell, 
but  fortunately  in  spite  of  our  overburdened  boat,  we  got  back  into  the 
main  channel,  and  into  still  water  without  accident.  From  there  it  was 
a  matter  of  only  a  few  miles  back  down  the  lake  to  Prairie  du  Sac,  and 
this  was  accomplished  without  difficulty.  A  matter  of  a  day  or  so  gave 
us  time  to  pack  our  equipment,  and  crate  our  specimens.  April  13th 
found  us  on  our  way  back  to  Milwaukee  with  the  desired  amount  of 
specimens  and  material. 

On  May  3rd,  I  left  for  Fond  du  Lac,  as  in  Fond  du  Lac  County 
there  is  an  ideal  combination  of  marshes,  hills,  prairie  and  woodland 
which  allow  a  wide  variety  of  collecting  activities  in  a  comparatively 
small  area.  On  this  trip  I  used  a  five  by  seven  view  camera  to  take  a 
large  series  of  photographs  for  backgrounds,  as  well  as  for  studies  of 
the  nests  and  young. 

The  netting  season  was  at  its  height,  and  it  was  not  long  before  I 
had  under  observation,  all  the  nests  that  could  be  conveniently  studied, 
and  as  I  had  at  the  time  no  means  of  transportation,  it  became  difficult 
to  keep  a  constant  vigil.  Later,  the  services  of  a  Ford  greatly  sim- 
plified my  work  and  enabled  me  to  cover  a  wider  range.  Mr.  Gifford 
Breitenstein  of  Fond  du  Lac,  who  is  deeply  interested  in  bird  study, 
assisted  me,  both  in  locating  new  material  and  keeping  track  of  what 
had  already  been  found. 
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The  marshlands  which  lie  between  the  south  shore  of  Lake  Win- 
nebago and  Fond  du  Lac  were  fairly  alive  with  such  waterfowl  as  Rails, 
Gallinules.  Coots,  etc.  Of  course,  it  was  very  hot  work,  and  at  times 
we  were  required  to  stand  in  the  water  and  muck,  waist  deep.  In 
some  cases  the  mud  was  of  such  depth  that  it  was  very  difficult  to 
stabilize  a  camera,  and  keep  the  outfit  out  of  the  water. 

Often  while  focusing  the  camera  on  a  desired  subject,  the  Black 
Terns,  angered  at  my  trespassing,  would  circle  for  hours,  uttering  their 
rasping  cries  just  above,  and  would  now  and  then  savagely  swoop  down 
to  within  a  few  inches  of  my  head.  On  one  occasion  a  very  bold  bird 
struck  my  hat.  The  Red  Wing  and  Yellow-headed  Blackbirds  were  in 
evidence  everywhere.  They  were  so  deeply  interested  in  their  own 
affairs  that  they  paid  little  attention  to  me. 

The  marsh  work  was  usually  done  in  the  morning,  because  the  noon- 
day and  early  afternoon  sun  was  blazing  hot.  Most  of  the  afternoons 
were  spent  with  the  upland  birds,  and  in  the  woods.  It  was  necessary 
to  race  from  one  nest  to  another  in  order  to  get  the  birds  at  a  desirable 
age.  Often  upon  arriving  at  a  nest  that  I  particularly  desired,  and  had 
patiently  watched,  I  would  find  it  destroyed — in  most  cases  by  storms. 
On  June  9th  we  had  one  of  the  most  violent  electric  and  wind  storms 
experienced  in  the  country,  and  it  took  terrific  toll  among  the  nesting 
birds.  All  the  Warbler,  Oriole,  and  other  bird  nests  found  either  in 
small,  slender  bushes  or  in  the  tops  of  tall  trees,  were  destroyed.  Of 
three  Little  Green  Heron  nests  I  was  watching,  not  one  brought  young 
to  maturity.  In  all  cases  they  were  blown  from  the  nests  and  killed. 
Of  course,  on  an  occasion  of  this  kind  it  became  necessary  to  find  an- 
other pair  of  breeding  birds  that  either  by  chance  or  by  using  better 
judgment,  had  selected  a  more  secure  nesting  site,  and  thus  escaped  the 
ravages  of  the  storm. 

It  is  a  well  known  fact  that  even  in  a  season  of  ideal  nesting  con- 
ditions, only  a  small  portion  of  the  broods  in  a  given  area,  reach  ma- 
turity. It  was  therefore  necessary  to  keep  under  constant  observation, 
many  more  nests  than  were  collected. 

One  of  the  most  interesting  finds  on  this  expedition  was  a  Northern 
Phalarope  in  summer  breding  plumage.  This  bird  was  shot  in  com- 
pany with  a  Wilson  Phalarope.  Much  to  my  surprise  and  delight,  I 
also  found  a  brood  of  three  young  Wilson  Phalarope.  Heretofore  I 
had  not  known  them  to  frequent  this  territory.  One  day  while  Mr. 
Breitenstein  and  I  were  working  over  a  wet  meadow  at  the  edge  of 
the  marsh  in  hopes  of  flushing  a  Wilson  Snipe  from  her  nest,  we  no- 
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ticed  a  female  Wilson  Phalarope  circling1  over  a  point  near  the  center 
of  the  field.  At  first  the  actions  of  the  bird  did  not  arouse  our  curiosity, 
but  her  failure  to  leave  the  locality,  and  the  peculiar  manner  in  which 
she  acted,  caused  us  to  suspect  that  she  had  a  nest  somewhere  nearby. 
We  sat  down  and  remained  quiet  at  a  point  about  one  hundred  yards 
from  the  center  of  her  activities,  and  soon  she  nervously  settled  in  the 
tall  grass.  Immediately  we  ran  to  the  spot,  and  up  she  flew.  To  our 
great  joy,  there  at  our  feet  huddled  a  tiny  ball  of  bright  cinnamon  down. 
There  was  not  the  slightest  movement,  and  its  protective  coloration 
made  it  almost  invisible,  but  once  discovered,  and  captured,  it  became 
a  nervous  and  active  atom.  A  repetition  of  the  process  of  watching  the 
old  bird  finally  revealed  to  us  the  hiding  place  of  two  other  young, 
which  were  captured.  It  was  with  great  difficulty  that  I  could  keep 
them  in  my  waist  pocket.  They  would  squirm  out  of  every  little  crack 
of  light  they  saw. 

This  incident  proved  that  the  Wilson  Phalarope  nests  there,  and 
in  the  coming  year  I  hope  to  be  able  to  discover  the  nest  of  a  Phalarope, 
in  order  to  complete  this  very  interesting  group. 

By  these  careful  studies  with  camera,  notebook  and  gun,  the  Mu- 
seum will  gradually  build  up  its  collection  of  school  loan  groups,  bring- 
ing eventually,  it  is  hoped,  into  every  school  in  the  city  of  Milwaukee 
this  service  which  will  place  before  every  child  some  clear  idea  of  the 
life  history  and  nesting  habits  of  at  least  some  of  our  more  com- 
mon species. 

This  is  especially  important  when  we  reflect  that  the  average  person 
seems  to  be  unable  to  observe  with  understanding  more  than  a  very 
small  percentage  of  what  he  comes  into  contact  with.  Combine  with 
this  the  fact  that  the  average  city  dweller  rarely  gets  out  where  he 
could  possibly  observe  any  of  these  birds  and  their  nesting  habits,  and 
we  have  an  opportunity  through  these  school  loan  groups  to  bring  to 
the  city  child  an  entirely  new  world  of  study,  thought  and  pleasure 
which  would  otherwise  be  completely  lost  to  him. 

COLLECTING  ON  THE  NEW  ENGLAND  COAST 

By  E.  R.  Tyrrell5 

When  the  berth  proves  to  be  upper  "9"  and  you  are  not  very  athletic, 
you  are  a  trifle  inclined  to  glance  about  for  a  "jinx."  However,  I  put 
on  my  best  "Chessy-cat"  smile,  pocketed  both  my  tickets  and  my  dis- 

°Modeler  in  Lower  Zoology,  Milwaukee  Public  Museum. 
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appointment,  and  since  I  had  all  day  to  think  it  over,  decided  to  make 
the  best  of  it  and  to  work  faster  next  time  I  entrained.  A  colfision  with 
the  roof  of  the  sleeper  while  clambering  into  "upper  9"  had,  perhaps, 
after  the  first  shock  subsided,  something  to  do  with  the  peaceful  night's 
rest  which  followed.  Morning  came.  Did  you  ever  try  to  dress  in  an 
upper  berth?  Space  does  not  permit  me  to  tell  you  of  all  its  pleasures. 
However,  the  joyous  assimilation  of  the  "tip-top"  breakfast  in  the 
diner  brought  me  back  to  normal  and  made  me  anxious  to  complete 
the  first  leg  of  my  journey  and  get  on  the  job. 


Fig.  28.— Butterfly  Ray. 


Eventually,  I  arrived  at  Wood's  Hole  station,  and  went  directly  to 
the  Bureau  of  Fisheries  where  the  Superintendent,  Mr.  W.  A.  Thomas, 
gave  me  a  glad  welcome.  He  also  assigned  me  working  space  in  the 
laboratory,  where  the  earlier  part  of  my  summer's  work  was  accom- 
plished. I  was  also  pleased  to  find  that  there  was  plenty  of  material, 
and  I  secured  over  twenty-five  plaster  molds,  wax  casts  from  which  are 
to  be  added  to  our  systematic  collection.  Among  these  is  the  cast  of  a 
four  foot  Butterfly  Ray  which  deserves  special  mention  and  which 
proved  to  be  a  rare  catch,  practically  unknown  in  these  waters.    Figure 
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28  shows  this  specimen  as  he  was  brought  up  from  the  boat.  The  only 
other  one  on  record  from  this  locality  was  taken  in  1914,  but  was 
not  preserved. 

Dr.  R.  E.  Coker,  Director  of  the  Bureau,  carefully  identified  our 
specimen,  and  a  full  report  of  its  capture  and  the  making  of  the  cast 
appears  in  the  official  bulletin.  The  Government  has  requested  that, 
when  the  model  is  cast,  it  be  furnished  with  a  duplicate.  Throughout, 
every  possible  courtesy  and  facility  were  extended  by  all  members  of 
the  Bureau. 

Mr.  R.  A.  Goffin,  the  collector,  and  his  able  assistant,  Mr.  L.  Howes, 
are  kept  busy  visiting  the  nets  each  day  in  all  kinds  of  weather,  some- 
times bringing  in  the  catch  through  turbulent  waters.  A  great  variety 
of  fish  come  to  these  nets  from  monster  sharks  down  to  the  tiniest  toad- 
fish.  Nothing  comes  amiss  and  these  two  gentlemen  figured  materially 
in  the  results  obtained  in  our  work.  Had  I  so  desired  I  might  have 
doubled  the  number  of  molds  secured.  However,  I  felt  that  enough 
time  had  been  given  to  this  feature  of  the  trip  and,  as  Mr.  Pope's  let- 
ters indicated  that  he  was  ready  for  something  interesting  concerning 
swordfishing,  which  had  been  delayed  because  of  the  prevailing  rough 
weather,  I  turned  my  attention  to  the  securing  of  material  for  the  pro- 
posed swordfishing  group  which  has  been  planned  as  the  second  of  the 
series  of  large  environmental  groups  to  be  constructed  by  the  Depart- 
ment of  Lower  Zoology. 

This  work  required  several  visits  to  the  famous  old  whaling  port  of 
New  Bedford,  which  is  one  of  the  headquarters  of  the  swordfishing 
industry.  At  that  place,  through  Mr.  A.  R.  Thackeray  of  the  Board 
of  Commerce,  who  is  also  manager  of  the  Bureau  of  Investigation  and 
Information,  I  was  given  a  card  to  Captain  A.  F.  Chase,  President  of 
the  New  Bedford  Fish  Company,  who  accompanied  me  to  the  wharf 
where  I  photographed  various  deck  views  of  the  larger  boats.  I  also 
met  Mr.  David  C.  Ryder  of  the  same  company  who  has  set  aside  for  us 
a  donation  of  fishing  implements  to  be  shipped  at  the  end  of  the  season. 
To  secure  a  photograph  of  an  entire  swordfish  proved  impossible,  as 
they  are  all  brought  in  minus  head  and  tail  and  therefore  without  char- 
acteristic shape  or  outline.  The  weather  at  this  time  was  so  disagree- 
able that  the  smaller  boats  were  unable  to  venture  out  in  it,  and  the  only 
chance  to  take  a  fishing  trip  would  be  on  one  of  the  big  boats,  when  it 
went  out  on  a  three  or  more  weeks'  trip  into  deep  water,  carrying  tons 
of  ice  and  provisions. 

Pending  an  improvement  in  the  weather  conditions,   I  took  the 
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trolley  over  to  Fairhaven  and  called  on  the  Silva  Shellfish  Company 
which  is  now  interested  in  our  exhibition  projects  and  will  send  us  an 
exhibit  of  the  tools  used  in  the  shellfish  industry. 

With  the  rough  weather  still  continuing  and  no  hope  of  a  reasonably 
short  trip  out  to  sea,  I  was  forced  to  content  myself  with  collecting 
data  and  photographs  relating  to  the  swordfishing  industry.  Figure  29 
shows  the  pulpit  of  one  of  these  swordfishing  vessels  with  Captain  Wm. 
Doyle  posed  in  it,  harpoon  in  hand,  to  illustrate  the  method  employed 
in  taking  the  swordfish.     I  next  journeyed  over  to  Boston,  calling  at 


Fig.  29.— Swordfishing  pulpit  on  the  bowsprit  of  a  vessel.     Showing  the  har- 
poon poised  and  ready  for  action. 

the  Office  of  the  Atlantic  Fisherman.  Here  I  received  a  fine  photo- 
graph of  a  captured  swordfish  being  swung  abroad  ship  by  block  and 
tackle,  an  unusual  picture  and  a  good  study  of  this  sort.  This  picture 
certainly  tells  the  story,  and  is  used  by  this  magazine  on  the  title  page 
of  its  July,  1922,  number.  Also  other  photographs  relating  to  Atlantic 
sea  fishing  were  made  accessible. 

I  next  visited  the  Boston  fish  wharves  and  had  a  pleasant  visit  with 
Mr.  R.  J.  Wheeler,  the  Superintendent.  He  is  generously  providing 
us  with  an  exhibit  of  the  apparatus  commonly  used  in  the  taking  of 
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large  fish,  and  also  certain  other  materials  for  our  economic  fisheries' 
exhibit. 

On  my  homeward  journey  I  paid  short  visits  to  New  York,  Brook- 
lyn and  Washington,  calling  especially  at  the  Bureau  of  Fisheries,  where 
I  was  again  accorded  most  courteous  and  helpful  treatment  by  all  with 
whom  I  came  in  contact. 

The  Bureau  in  Washington  exhibits  a  series  of  small  aquaria,  each 
aquarium  containing  a  different  species  of  fresh  water  fish.  The  unique 
method  of  this  installation  and  the  concealed  lighting  make  them  espe- 
cially attractive.  Notes  concerning  observations  on  these  and  also  cer- 
tain museum  group  methods  were  made  as  by-products  of  the  trip  which 
had  already  netted  a  large  amount  of  direct  results  in  molds  and  speci- 
mens, thus  making  the  trip  doubly  profitable  to  the  Museum. 

GEOLOGICAL  FIELDWORK  IN  RAINIER 
NATIONAL   PARK,   WASHINGTON 

By  Ira  Edwards6 

The  cooperation  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
and  of  the  Rainier  National  Park  Company  made  it  possible  for  the 
Museum  to  undertake  extensive  fieldwork  in  Rainier  National  Park 
during  the  summer  of  1922.  This  fieldwork  had  for  its  purpose,  the 
gathering  of  the  data,  photographs,  sketches  and  other  material  neces- 
sary for  the  preparation  of  a  geological  group,  showing  the  appear- 
ance and  work  of  a  typical  glacier.  It  may  come  as  a  surprise  to  some 
to  learn  that  a  location  suitable  for  such  work  could  be  found  within 
the  limits  of  the  United  States,  as  many  are  accustomed  to  think  of 
Switzerland,  the  Canadian  Rockies  or  the  Alaskan  coast  as  the  only 
regions  where  glaciers  of  large  size  occur  in  abundance.  However, 
many  of  the  higher  mountains  in  the  western  part  of  the  United  States 
have  permanent  snowcaps  or  moving  glaciers.  Most  of  these,  it  is  true, 
are  very  small,  but  large  ice-fields  exist  on  Mt.  Shasta,  in  California; 
Mt.  Hood,  in  Oregon ;  and  Mts.  Adams,  Rainier,  and  Baker,  in  Wash- 
ington. 

Of  these,  Mt.  Rainier  is  easily  the  most  impressive.  The  combined 
area  of  the  glaciers  upon  its  surface  covers  at  least  forty-five  square 
miles.  This  far  surpasses  the  area  of  ice  on  any  other  single  peak  in 
the  United  States  and  is  ten  times  the  area  of  the  glaciers  in  Glacier 
National  Park.     Several  of  these  ice-streams  are  from  four  to  six 
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miles  long,  and  rival  in  magnitude,  any  of  the  glaciers  of  the  Alpine 
region  of  Europe.  They  descend  from  the  summit  radiating  in  all 
directions  like  the  petals  of  a  flower.  Many  of  them  reach  far  down 
the  slopes  of  the  mountain,  and  a  few  extend  some  distance  beyond 
its  base. 

Mt.  Rainier  stands  twelve  miles  west  of  the  main  line  of  the  Cascade 
Range  and  overlooks  the  low  ridges  that  continue  westward  to  the 
vicinity  of  Puget  Sound.  It  is  distinctly  visible  from  Seattle  and 
Tacoma  and  appears  from  either  of  these  cities,  to  rise  directly  from 
sea  level — so  low  are  the  ranges  about  its  base.  The  average  altitude 
of  the  mountains  by  which  it  is  surrounded,  however,  is  approximately 
six  thousand  feet.  The  point  where  the  stage  road  enters  the  National 
Park,  has  been  determined  by  accurate  measurement  to  be  two  thou- 
sand and  three  feet  above  the  sea.  The  mountain  is  so  large  and 
reaches  to  such  a  great  height  that  its  sister  mountains  appear  as  dwarfs 
in  comparison  to  it.  Only  Mt.  Adams,  Mt.  St.  Helen's  and  Mt.  Hood, 
all  of  which  are  visible  from  its  lower  slopes,  compare  in  any  way 
with  the  magnitude  of  Mt.  Rainier.  The  ridges  between,  when  viewed 
from  above,  seem  to  merge  into  a  rather  continuous  but  uneven  plat- 
form. 

Mt.  Rainier  stands  14,408  feet  above  sea  level  and,  in  round  num- 
bers, ten  thousand  feet  above  the  country  at  its  immediate  base,  and 
covers  about  one  hundred  square  miles  of  territory.  It  is  not  a  perfect 
cone,  but  has  been  much  eroded  by  the  ice  which  gathers  in  streams 
upon  its  slopes.  Like  all  other  volcanoes,  it  has  been  built  up  by  the 
material  thrown  from  the  crater  during  eruptions.  Cinders,  volcanic 
ashes,  and  flows  of  lava  can  be  seen  upon  its  slopes  and  it  is  thought 
to  have  attained,  at  one  time,  a  much  greater  altitude  than  at  present, 
probably  about  sixteen  thousand  feet.  This  figure  is  computed  from 
the  slope  of  the  lava  and  cinder  layers  which  are  visible  on  the  moun- 
tain today.  It  is  supposed  that  a  great  explosion  destroyed  the  top 
part  of  the  mountain  and  reduced  its  height  two  thousand  feet  or  more. 
A  great  crater  was  then  left  at  the  summit,  which  today  is  filled  with 
two  later  and  smaller  cinder  cones.  Thus  there  are  formed  the  three 
summit  peaks  of  the  present  mountain.  The  actual  summit  is  a  low, 
rounded  cone  nearly  buried  beneath  snow  slopes  and  rising  about  four 
hundred  feet  above  the  rim  of  the  former  crater.  This  upper  platform 
is  so  broad  that  from  no  point  at  the  mountain's  base  can  its  actual 
summit  be  seen,  and  the  aspect  of  the  summit  changes  in  form  as  one 
travels  around  the  mountain  from  point  to  point.     Some  of  the  rem- 
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nants  of  the  old  crater  stand  out  with  conspicuous  boldness  forming 
peaks  as  seen  from  below,  and  have  received  separate  names.  Among 
these  may  be  mentioned  Success  Peak,  on  the  western  slope  of  the 
mountain.  It  marks  the  point  where,  it  is  said,  the  first  successful 
party  climbed  the  volcano. 

The  actual  altitude  of  the  mountain  was  in  doubt  for  many  years 
and  figures  were  announced  from  time  to  time — no  two  of  which  were 
in  agreement.  In  1913,  however,  the  United  States  Geological  Survey 
made  an  accurate  measurement  of  the  altitude  which  was  determined 
to  be  14,408  feet  above  sea  level.  This  figure  makes  Mt.  Rainier  the 
third  highest  mountain  in  the  United  States.  The  probability  of  error 
in  this  determination  is  not  greater  than  one  or  two  feet,  and  is,  if  any- 
thing, more  exact  than  the  summit  itself,  for  the  highest  point  on  the 
mountain  is  a  drifting  snow-bank  which  varies  in  altitude  from  year 
to  year.  This  snow-mound  at  the  summit  was  once  supposed  to  be  the 
highest  point  in  the  United  States,  and  for  that  reason  was  given  the 
name  of  Columbia  Crest.  It  is  the  only  permanent  snow-mass  on  the 
summit  of  the  mountain.  Enough  remains  of  the  internal  heat  of  the 
volcano  to  melt  the  snow  in  the  craters  themselves  throughout  the 
greater  part  of  the  year.  In  the  eastern  crater,  indeed,  steam  still  rises 
from  below  and  melts  out  caverns  in  the  snow-cap  which  afford  shelter 
to  parties  if  forced  to  remain  over  night  at  that  altitude.  That  this 
volcano  should  still  show  some  activity  is  not  surprising  when  one  con- 
siders the  recency  of  its  eruptions.  Actual  records  exist  of  slight  erup- 
tions in  1843,  1854,  1858,  and  1870,  and  Indian  legends  are  said  to  tell 
us  of  still  earlier  eruptions. 

In  spite  of  the  recent  activity  of  the  mountain,  it  appears  that  it 
has  been  snow-clad  for  a  considerable  length  of  time.  In  fact,  the 
present  glaciers  are  merely  remnants  of  greater  ice  sheets  which  in 
past  geologic  time  covered  the  slopes  and  base  of  the  mountain.  The 
original  material  of  which  the  mountain  was  made  has,  in  many  places, 
suffered  great  erosion  and  large  quantities  have  been  carried  away  by 
the  ice  streams.  This  action  has  gouged  out  a  number  of  long  tongue- 
like valleys  on  the  sides  of  the  mountain,  many  of  which  reach  far  into 
the  core  of  the  mass  and  show  us  a  section  of  the  material  of  which 
the  volcano  is  composed.  At  several  places  along  the  slopes  of  the 
mountain,  isolated  crests  and  ridges  remain  between  these  glacial  val- 
leys. A  few  of  them,  like  Little  Tahoma  on  the  east  side,  stand  out 
very  prominently,  and  in  any  other  situation  would  be  considered  con- 
spicuous peaks.    Near  the  summit  of  the  mountain,  similar  small  rocky 
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points  project  from  the  regular  slopes  of  the  wall  and  form  the  con- 
spicuous points  near  the  crest  of  the  volcano.  The  best  known  of 
these  is  Gibraltar  Rock,  the  face  of  which  appears  like  a  gigantic  block, 
as  seen  in  figure  30,  although  it  is  merely  a  thin  wedge  remaining  be- 
tween two  of  the  largest  of  the  glaciers.  The  trail  to  the  summit  crosses 
this  rock  diagonally  from  top  to  bottom  and  this  ascent  is  the  most 
perilous  part  of  the  summit  climb.  A  little  distance  below  the  summit 
the  snow  fields  divide  into  a  number  of  ice  streams  or  glaciers  which 
descend  the  mountain,  each  in  its  own  channel  and  are  separated  from 


Fig.  30. — Mt.  Rainier  from  the  south.     Gibraltar  Rock  is  the  large  square 
mass  projecting  from  the  right-hand  slope  of  the  mountain. 

each  other  by  narrow  wedge-shaped  ridges  of  rock.  At  the  base,  these 
wedges  expand  to  form  large  triangular  areas  lying  between  the  gla- 
ciers. They  support  the  famous  Alpine  meadows  that  form  so  con- 
spicuous a  feature  of  the  scenery  in  this  National  Park. 

Our  party,  composed  of  Dr.  Barrett,  Mr.  Peter,  Mr.  Raasch  and 
the  writer,  left  Milwaukee  on  July  16th,  proceeding  directly  to  Tacoma. 
From  there  the  journey  to  Mt.  Rainier  was  made  in  the  private  auto- 
mobile of  Mr.  T.  H.  Martin,  General  Manager  of  the  Rainier  National 
Park  Company.  It  deposited  us  at  Longmire  Springs,  where  the  first 
of  the  two  hotels  is  situated.    Sulphur  and  other  mineral  springs  abound 
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in  a  little  meadow  not  far  from  the  hotel.  These  in  early  times  at- 
tracted a  pioneer  by  the  name  of  Longmire,  whose  descendants  still 
live  in  the  neighborhood. 

In  order  to  select  a  site  suitable  for  the  making  of  a  landscape  group 
of  the  kind  desired,  it  was  necessary  that  a  considerable  number  of 
the  glaciers  of  the  mountain  be  visited  and  one  selected  which  would 
meet  all  requirements.  The  most  important  of  these  specifications 
were  that  all  the  phases  of  glacial  action  should  be  shown  in  the  pan- 
orama or  in  the  foreground.  It  was  also  desirable  to  have  a  view  of 
the  summit  of  the  mountain  in  the  panorama.  Not  the  least  important, 
in  this  wild  region,  was  the  accessibility  of  the  place  selected.  Kautz 
Glacier  had  been  suspected  of  filling  these  various  requirements,  and 
consequently  the  first  desire  of  the  party  was  to  visit  this  glacier. 

To  do  this,  it  was  necessary  to  go  on  horseback  through  the  forests 
of  the  lowest  slopes  of  the  mountain,  climbing  continually  until  the 
level  of  the  Alpine  meadows  was  reached  in  Indian  Henry's  Hunting 
Grounds.  This  is  one  of  the  most  famous  of  the  meadows  and  derives 
its  beauty  principally  from  the  wild  flowers  which  cover  it  at  nearly 
all  times  during  the  summer  season.  The  outlook  toward  the  mountain 
from  this  point  is  excellent,  and  two  of  the  glaciers  are  very  promi- 
nently in  view. 

At  the  north,  the  panorama  is  cut  off  by  a  row  of  rock  pinnacles 
which  separate  the  Puyallup  from  the  Tahoma  Glacier.  The  Tahoma 
is  the  most  impressive  ice-sheet  on  the  southwestern  side  of  the  moun- 
tain and  lies  directly  in  front  of  Indian  Henry's,  its  whole  course  of  five 
miles  being  visible.  At  the  top,  it  descends  through  a  break  in  the 
crater  a  half  mile  across,  and,  with  numerous  ice  cascades  and  steep 
slopes,  flows  directly  westward  with  a  surface  in  some  places  more  than 
a  mile  in  breadth.  Its  eastern  border  is  a  mere  row  of  isolated  rock 
needles  which  separate  it  from  what  is  known  as  the  South  Tahoma 
Glacier.  At  the  base  of  the  slope,  these  two  streams  unite  after  flow- 
ing around  a  large  mass  of  rock  known  as  Glacier  Island.  From  be- 
low the  point  of  junction,  the  two  streams  coalesce  and  move  to  the 
northwestward,  having  a  very  rough  surface  further  broken  by  a 
succession  of  profound  crevasses.  They  are  particularly  powerful  as 
eroders  of  the  mountain,  and  have  brought  down  an  immense  amount 
of  debris  which  completely  conceals  the  ice  in  the  lower  portion  of  both 
glaciers.  This  material  is  also  piled  along  their  sides  to  form  two 
parallel  lateral  moraines,  each  of  great  height  and  abundantly  testifying 
to  the  destructive  power  of  the  ice. 
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The  South  Tahoma  Glacier  heads  in  a  large  cirque,  immediately 
underlying  what  seems,  from  this  point  of  view  to  be  the  summit  of 
the  mountain.  No  ice  descends  to  it  from  the  summit  rim,  it  being  en- 
tirely fed  by  snow  falling  directly  from  the  clouds  or  blown  upon  it 
by  the  wind.  It  is  exposed  to  the  full  rays  of  the  mid-day  sun,  but 
nevertheless  attains  a  length  of  nearly  four  miles.  Altogether  the 
panorama  from  Indian  Henry's  Hunting  Grounds,  is  an  exceedingly 
impressive  display  of  rock  and  ice,  and  one  such  as  can  be  seen  from 
only  a  few  points  on  this  continent. 

From  here  the  party  proceeded  partly  on  horseback  and  partly  on 
foot,  across  and  over  the  side  of  Pyramid  Peak  to  a  point  from  which 
a  view  of  Pyramid  and  Kautz  Glaciers  was  had.  Pyramid  Glacier  is  a 
little  triangular  slope  of  ice  and  snow  heading  under  the  protection  of 
an  enormous  mass  of  rock  extending  out  from  the  summit  of  the  moun- 
tain. It  has  not  eroded  deeply  into  the  surface  of  the  lava,  and  in  that 
respect  differs  exceedingly  from  the  neighboring  glacier,  the  Kautz. 
This  heads  at  the  extreme  summit  of  the  mountain,  breaks  through  the 
crater  wall  and  descends  in  a  deep  and  narrow  box  canyon.  In  fact, 
the  Kautz  Glacier  is  the  narrowest  of  all  the  glaciers  on  Mt.  Rainier 
averaging  only  about  a  thousand  feet  in  width  throughout  its  length 
of  over  four  miles.  At  its  lower  end,  it  is  confined  in  a  deep  box 
canyon,  scarcely  three  hundred  feet  in  width,  through  which  Kautz 
Creek  carries  the  waters  from  the  melting  ice.  A  little  to  the  north 
of  the  center  of  this  ice-stream,  a  fine  medial  moraine  is  carried  upon 
the  back  of  the  glacier  and  very  conspicuous  lateral  moraines  are  found 
at  each  side. 

However,  the  existence  of  the  canyon  at  the  lower  end  of  the  glacier 
made  it  impossible  for, use  in  our  panorama.  In  the  first  place,  it  is 
very  difficult  to  reach  the  moraine  existing  in  the  canyon,  and  the  walls 
of  the  canyon,  itself,  cut  off  the  extensive  panorama  of  the  mountain 
which  is  essential  in  this  work.  The  party  then  retraced  its  steps  to 
Longmire  Springs  and  on  the  following  day  departed  for  Paradise 
Inn,  distant  four  miles  and  a  half  in  a  straight  line  but  about  eight 
miles  by  road.  This  is  the  only  automobile  road  within  the  park,  and 
in  its  upper  course  is  limited  to  such  narrow  proportions  by  the  cliffs 
of  lava  that  it  can  only  be  used  as  a  one-way  road. 

In  order  to  control  the  traffic,  the  Park  Service  has  established 
three  checking  stations,  one  at  the  crossing  of  the  Nisqually  river,  an- 
other at  the  crossing  of  Paradise  river  and  a  third  at  Paradise  Inn. 
Cars  are  allowed  to  leave  the  first  and  last  of  these  stations  on  the 


1922]       EDWARDS,  GEOLOGICAL  WORK  AT  RAINER  NATIONAL  PARK 


57 


hour  and  meet  at  the  central  station  on  the  half  hour.  The  time  lost  at 
these  stations  can  be  utilized  by  the  traveler  in  visiting  the  lower  end 
of  the  Nisqually  Glacier  and  the  Narada  Falls  of  Paradise  river. 

The  lower  end  of  the  Nisqually  Glacier  is  at  an  altitude  of  four 
thousand  feet  and  lies  only  a  few  hundred  feet  distant  from  the  bridge 
over  Nisqually  river.  It  is  a  solid  wall  of  ice,  so  filled  and  covered 
with  rock  debris  as  to  be  chocolate  in  color  and  unrecognizable  as  an 
ice  mass,  as  seen  at  the  left  in  figure  31.  The  river  is  shown  emerging 
from  under  the  snout  of  the  glacier.    This  ice  front  is  about  one  hun- 


Fig.  31. — The  source  of  the  Nisqually  river.    The  river  runs  from  under  the 
end  or  snout  of  the  Nisqually  Glacier. 

dred  feet  in  height  and  forms  the  extreme  end  of  one  of  the  largest 
of  the  glaciers  of  the  mountain. 

Such  a  glacier  is  not  a  mere  stationary  blanket  of  snow  and  ice 
covering  a  certain  part  of  the  mountain  slope,  but  is  an  actually  moving 
body  which  descends  the  slopes  of  the  mountain  by  its  own  weight  the 
same  as  a  river,  but  with  a  much  slower  motion.  It  is  subject  to  all  the 
laws  which  govern  the  courses  of  streams  and  is  deviated  by  rock  walls 
and  obstructions  in  the  same  way  a  river  would  be. 

The  length  of  such  a  glacier  is  determined  by  three  factors :   first, 
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the  amount  of  snowfall  occurring  at  its  upper  limits  and  along  its  lower 
course;  second,  the  steepness  of  the  slope  down  which  it  extends;  and 
third,  the  rate  of  melting  at  the  lower  end  of  the  ice.  The  upper  parts 
do  not  melt  to  any  appreciable  extent  even  on  the  warmest  summer 
days,  but  at  the  lower  end  the  rate  of  melting  keeps  pace  with  the  move- 
ment of  the  ice  down  the  slope  and  a  delicate  balance  of  these  two 


Fig.  32. — Narada  Falls  of  Paradise  river. 

forces  determines  the  position  of  the  end  of  the  ice.  Nearly  all  glaciers 
at  the  present  time  are  retreating,  that  is,  from  year  to  year  their  lower 
end  is  retiring  to  a  higher  and  higher  altitude.  In  the  case  of  the 
glaciers  of  Mt.  Rainier,  this  action  has  been  going  on  for  a  long  time, 
as  can  be  seen  from  a  study  of  the  various  moraines  abandoned  by  the 
glaciers  in  their  retreat.  This  retreat  of  the  Nisqually  Glacier  has 
amounted  to  about  a  thousand  feet  in  the  last  twenty-five  years,  and  as 
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late  as  1885  the  glacier  extended  down  to  the  site  of  the  bridge  over 
the  river. 

The  movement  of  this  glacier  was  measured  by  Prof.  J.  M.  LeConte 
of  the  University  of  California  in  1903.  He  placed  a  row  of  stakes 
set  in  line  by  surveying  instruments  across  the  surface  of  the  glacier, 
and  by  observing  them  later  in  the  year,  discovered  that  the  central 
portion  of  the  ice  moved  at  the  rate  of  sixteen  inches  per  day.  The 
sides  and  bottom  of  the  glacier,  due  to  the  friction  of  the  ice  upon  the 
rocks,  move  at  a  much  slower  rate.  The  actual  position  of  the  end  of 
the  glacier  varies  from  day  to  day  and  from  hour  to  hour,  there  being 
a  slight  advance  at  night  and  a  slight  retreat  during  the  day  time.  Also 
the  amount  of  yearly  precipitation  at  the  summit  of  the  mountain  and 
along  the  course  of  the  glacier  is  reflected  in  a  corresponding  advance 
or  retreat  of  the  ice  at  its  margin. 

Beyond  Glacier  Station  the  road  commences  an  abrupt  ascent  along 
the  lava  slopes  of  the  mountain,  climbing  first  around  Ricksecker  Point 
and  reaching  Narada  Falls  at  the  crossing  of  Paradise  river.  Narada 
Falls,  shown  in  figure  32,  is  one  of  the  most  famous  of  the  many  wa- 
terfalls in  the  park.  Most  of  these  falls  are  of  great  height,  but  in  the 
majority  of  cases,  they  are  of  considerably  less  volume  than  Narada. 
Above  Narada  Falls  the  highway  climbs  even  more  steeply  than  be- 
fore, and  from  one  point  four  roads  are  seen  on  the  mountain  side,  one 
above  the  other.  At  the  summit  of  this  grade,  Paradise  Valley  is 
reached,  and  the  road  ends  abruptly  in  front  of  the  hotel,  Paradise  Inn. 

Here  the  party  was  outfitted  in  the  regular  costume  for  glacier 
travel,  including  heavy  boots  with  calked  soles  and  a  staff  for  use  in 
testing  for  hidden  crevasses.  It  is  also  necessary  to  wear  amber  glasses 
to  protect  the  eyes  from  the  dazzling  brightness  of  the  reflected  sunlight 
from  the  ice.  When  the  sun  is  bright,  it  is  necessary  to  paint  the  face 
with  grease  paint,  in  order  to  prevent  excessive  sunburn  and  blistering 
from  this  same  source.  And  it  must  be  remembered  that  the  wearing 
of  a  good  broad-brimmed  hat  will  not  protect  one,  for  it  is  not  the  direct 
rays  of  the  sun,  but  the  light  reflected  up  into  the  face  from  the  surface 
of  the  snow,  that  does  the  damage.  Of  course,  after  a  considerable 
time  a  heavy  protective  coat  of  tan  is  acquired,  which  makes  painting 
largely  unnecessary.  Thus,  fully  equipped,  the  party  appeared  as  in 
figure  33,  and  was  ready  to  visit  the  lower  portions  of  the  Nisqually 
Glacier,  and  to  go  out  upon  the  ice.  Mr.  F.  W.  Schmoe,  Park  Natural- 
ist of  the  National  Park  Service,  guided  us  upon  this  expedition.  A 
rather  moderate  ascent  from  the  front  of  the  hotel  directly  toward  the 
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mountain,  brings  one  to  the  south  wall  of  the  canyon  through  which 
the  Nisqually  Glacier  descends  from  the  upper  levels.  From  the  edge 
of  this  canyon,  a  most  magnificent  view  of  the  mountain  is  obtained. 
Several  miles  of  the  course  of  the  ice  are  in  full  view  and  above  stretch 
out  the  various  tributaries,  snow-fields  and  ice-streams,  which  unite 
halfwav  down  the  mountain  to  form  the  main  mass  of  the  Nisqually 


Fig.  33.— The  Museum  party  on  the  snow  fields  adjoining 
Nisqually  Glacier. 


Glacier.  A  general  view  of  the  upper  portion  of  the  glacier  is  shown  in 
figure  30.  The  lower  portion  of  this  glacier  is  easily  accessible  by  a 
steep  climb  down  the  side  of  the  canyon  from  this  point. 

The  stream  here  presents  a  perfect  appearance  of  a  frozen  river 
having  parallel  banks  about  half  a  mile  apart.  Its  lower  slope  is  sombre- 
colored  and  forms  a  great  contrast  to  the  glistening  white,  green  and 
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blue  colors  of  the  upper  snow  fields.  The  surface  of  the  glacier  is 
traversed  by  great  gaping  crevasses  which  mark  points  where  the  ice 
has  been  split  asunder  by  the  more  precipitous  descent  of  some  portion 
of  its  bed.  These  crevasses  are  curved  by  the  movement  of  the  ice, 
the  central  part  lying  farthest  down  stream.  Farther  up  are  dome- 
shaped  elevations  in  the  center  of  the  glacier.  The  ice  is  here  cut  into 
great  angular  blocks  by  immense  crevasses  which  probably  reach  to  the 
very  base  of  the  glacier.  These  indicate  obstructions  in  the  bed  of  the 
glacier,  where  the  ice  is  split  in  two  by  the  strains  produced  by  the  ice 
stream  in  forcing  its  way  over  them. 

Further  down  the  stream,  the  crevasses  automatically  close  when 
the  tension  is  removed,  and  the  surface  of  the  ice  becomes  much 
smoother  and  easier  of  access.  Much  of  the  lower  portion  of  the  ice 
is  covered  with  debris.  The  rock  dust,  fragments  of  stone,  large  masses 
of  rock  and  other  material  fall  down  onto  the  ice  from  the  sides  of 
the  valley,  and  are  heaped  up  to  form  a  long  ridge  paralleling  the  edge 
of  the  glacier  on  each  side.  These  constitute  the  lateral  moraines. 
Also  the  material  in  its  lower  layers,  which  the  glacier  has  picked  up 
from  its  bed,  is  brought  to  the  surface,  and  the  melting  leaves  a  thin 
coating  of  rock  covering  large  areas  on  both  sides  of  the  main  ice  sheet. 
In  its  very  lowest  part  a  third  ridge  is  present,  situated  in  the  middle 
of  the  ice  sheet,  and  constituting  a  medial  moraine.  This  can  be  traced 
upward  as  a  sort  of  band  or  streak  along  the  ice  sheet  to  its  point  of 
origin  at  the  junction  of  two  of  the  tributary  glaciers  far  up  on  the 
mountain.  This  medial  moraine,  therefore,  represents  the  blending  of 
the  adjacent  lateral  moraines  of  these  two  coalescing  streams.  In  the 
last  mile  of  the  course  of  the  glacier  the  medial  moraine  becomes  a 
very  prominent  ridge,  as  much  as  forty  feet  in  height.  It  consists  of  a 
large  amount  of  rock  material,  sufficient  to  protect  the  ice  beneath  from 
the  rays  of  the  sun  and  so  retard  its  melting.  This  protective  action 
continues  to  make  the  ridge  higher  and  higher,  and  eventually  at  the 
very  snout  of  the  glacier  the  medial  moraine  and  the  two  lateral 
moraines  come  together,  the  whole  ice  sheet  then  being  covered  by  a 
blanket  of  rock  and  rock  dust. 

A  much  steeper  and  longer  climb  leads  from  Paradise  Inn  directly 
northward  to  a  place  called  Panorama  Point,  from  which  Paradise 
Glacier  is  readily  accessible.  This  glacier  lies  between  the  canyon  of 
the  Nisqually  on  the  west  and  that  of  the  Cowlitz  on  the  east.  It  is  a 
typical  inter-glacier  which,  in  appearance,  looks  more  like  a  snow  field 
than  a  true  moving  sheet  of  ice.     The  upper  slopes  of  the  Paradise 
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Glacier  are  smooth  but  steeply  inclined  masses  of  ice,  as  shown  in 
figure  34,  across  which  one  may  go  without  any  considerable  danger 
from  crevasses,  but  in  the  lower  portion  the  ice  takes  on  a  definite 
movement  and  there,  large  and  gaping  crevasses,  such  as  that  shown  in 
figure  35,  are  found  in  abundance. 

The  smooth  upper  slopes  of  this  ice  sheet  make  it  one  of  the  most 
popular  of  the  glaciers  visited  by  tourists,  for  it  is  possible  to  slide  on  its 
surface  for  long  distances  without  danger,  and  many  people,  seated  in 
the  snow  on  their  so-called  "tin  pants"  enjoy  the  experience  of  a  long 


Fig.  34. — Snow  fields  covering  the  upper  slope  of  Paradise  Glacier. 

snow  slide,  as  shown  in  figure  36,  even  in  the  middle  of  an  August 
afternoon. 

In  crossing  this  glacier  to  the  Cowlitz  Rocks,  at  the  eastern  margin 
of  the  ice  sheet,  a  number  of  unusual  and  interesting  things  were 
noted.  The  ice  surface  is  very  free  from  the  debris  and  rock  material 
which  obscure  so  much  of  the  ice  of  many  of  the  larger  glaciers,  for 
there  are  no  overhanging  cliffs  or  other  projecting  masses  of  rock  which 
can  contribute  a  load  of  foreign  material.  Due  partly  to  this  fact  and 
partly  to  the  lack  of  crevasses,  the  entire  upper  slope  of  this  glacier  is 
covered  during  the  summer  by  an  enormous  system  of  little  surface 
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streams.  These  little  rivulets  run  down  the  steep  slope  of  the  glacier, 
ever  increasing  in  size  as  they  near  the  lower  margin  and  displaying 
many  variations  in  form.  The  beautiful,  clear,  blue  water  found  in 
the  pools  along  their  courses  and  the  remarkable  ice  kettles  and  caves 
into  which  they  enter,  are  a  never-ending  source  of  interest.  Also  as 
one  gazes  toward  the  summit  of  the  mountain  from  the  slopes  of  this 


Fig.  35.— Transverse  crevasse  on  the  lower  slope  of  Para- 
dise Glacier. 

glacier,  he  notes  that  none  of  the  ice  forming  this  sheet,  comes  from  the 
summit.  All  of  it  is  accumulated  below  an  altitude  of  ten  thousand 
feet,  and  yet,  seemingly,  this  glacier  is  as  prosperous  and  as  well  fed  as 
any  of  those  which  come  from  the  crater  itself.  This  is  due  to  the  fact 
that  the  winter  snows  of  Mt.  Rainier  are  the  heaviest  in  the  vicinity 
of  its  base,  being  indeed  many  times  greater  than  on  the  summit.    The 
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summit  is  usually  above  the  storm  clouds  which  carry  most  of  the  rain 
and  snow  and  consequently  the  climate  there  is  almost  arid.  These 
winter  snows  farther  down  the  mountain  are  often  known  to  exceed 
twenty  feet  in  depth,  and  huge  snow  drifts  last  far  into  July  at  alti- 
tudes between  five  and  six  thousand  feet.  Above  seven  thousand  feet, 
the  snow  is  never  entirely  melted  and  at  that  elevation  one  is  past  the 


Fig.  36.— Tourists  sliding  on  the  slopes  of  Paradise 
Glacier. 

limit  of  forest  growth.  It  is,  then,  between  eight  and  ten  thousand  feet 
that  one  meets  with  the  heaviest  snowfall,  and  consequently  the  most 
favorable  conditions  for  the  formation  of  glaciers.  Below  this  level, 
the  heat  of  the  summer  offsets  the  increase  from  precipitation  and  con- 
ditions are  no  longer  suitable  for  the  formation  of  large  glaciers. 
Glancing  at  the  map  of  Mt.  Rainier,  it  will  be  seen  that  this  level  of 
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glacier  formation  is  the  source  of  sixteen  of  the  twenty-four  glaciers 
by  which  the  mountain  is  surrounded.  The  remaining  eight,  while  they 
descend  in  part  from  the  extreme  summit  of  the  mountain,  are  enlarged 
at  this  horizon  and  attain  their  maximum  extent  here. 

Another  feature  noted  in  crossing  Paradise  Glacier  was  a  large 
number  of  very  small  worms,  about  an  inch  in  length,  some  of  white 
and  some  of  brown  color,  which  live  apparently  at  the  surface  of  the 
glacier.  These  belong  to  a  rather  obscure  form  of  animal  life  and 
seem  to  gain  their  living  from  the  organic  matter  blown  upon  the 
glacier  as  dust.  These  worms  exist  in  great  numbers  on  many  of  the 
ice  slopes,  but  are  to  be  seen  only  on  cloudy  or  cold  days,  as  they 
burrow  deep  into  the  ice  when  the  sunshine  warms  the  surface.  Also 
patches  of  snow  of  a  reddish  color  were  noted  due  to  the  presence  of 
microscopic  plant  life.  Many  insects  were  found  which  had  drifted 
or  had  been  blown  out  upon  the  expanse  of  snow  and  ice,  and  in  many 
cases  had  been  unable  to  return  to  their  natural  habitat.  Many  were 
still  alive  though  so  chilled  as  to  be  helpless.  However,  these  occasional 
visitors  to  the  realm  of  ice  and  snow  are  not  suited  to  the  climate  and 
are  entirely  different  from  the  other  forms  mentioned  whose  natural 
habitat  is  in  this  region  where  it  seems  impossible  for  life  to  exist. 

The  eastern  boundary  of  Paradise  Glacier  and  of  the  Stevens  and 
Williwakas  Glaciers  which  are  merely  lobes  extending  out  from  the 
main  mass  of  the  Paradise,  is  formed  by  a  row  of  lofty  rock  pinnacles 
known  as  the  Cowlitz  Rocks.  The  ascent  onto  these  rocks  from  the 
western  side  is  very  easy,  but  they  drop  off  on  their  eastern  edge  in  a 
sheer  precipice  for  about  eighteen  hundred  feet  to  the  Cowlitz  Glacier. 
The  summit  of  these  rock  pinnacles,  which  is  seven  thousand  four  hun- 
dred and  fifty-seven  feet  above  the  sea,  was  the  highest  point  on  the 
mountain  reached  by  the  party  during  the  summer.  They  consist  en- 
tirely of  masses  of  lava  which  have  been  broken  into  many  angular 
fragments  by  the  action  of  water  freezing  in  the  various  crevices  which 
formerly  traversed  the  rock.  In  their  present  condition,  shown  in 
figure  37,  they  are  an  enormous  pile  of  very  sharp  angular  rocks. 

Directly  beneath  the  Cowlitz  Rocks  on  the  eastern  side,  flows  the 
Cowlitz  Glacier,  one  of  the  finest  glaciers  on  Mt.  Rainier.  It  starts 
from  the  very  crater  of  the  mountain  and  flows  to  the  southeastward, 
at  first  as  two  parallel  ice  streams,  the  easternmost  of  which  has  been 
called  Ingraham  Glacier.  These  are  separated  from  each  other  by  a 
long  line  of  rock  pinnacles  known  as  the  Cathedral  Rocks,  and  ending 
at  the  top  in  Gibraltar  Rock.    Such  a  line  of  rock  separating  two  dis- 
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tinct  ice  masses  is  known  as  a  "cleaver,"  and  many  examples  of  such 
rock  forms  can  be  found  upon  the  slopes  of  this  mountain.  From  the 
point  where  these  two  branches  coalesce  to  form  the  main  Cowlitz 
Glacier,  a  very  prominent  medial  moraine  is  carried  on  the  surface  of 
the  ice.  This  is  situated  approximately  in  the  center  of  the  ice  and 
shows   that  the   two   tributary   streams   are   of   approximately   equal 


^Fig.   37. — The    Cowlitz    Rocks — a    narrow    ridge,    or 
cleaver,"  separating  the  Cowlitz  and  Paradise  Glaciers. 

strength.  Both  branches  of  the  Cowlitz  descend  very  steep  slopes 
immediately  above  their  confluence,  but  the  lower  course  of  the  glacier 
is  comparatively  even  and  level.  It  is  bordered  by  two  lateral  moraines 
in  the  same  way  as  is  the  Nisqually  Glacier,  and  in  its  lower  portion 
these  gradually  grow  wider  and  wider  until  they  meet  the  medial  mor- 
aine in  the  center  and  beyond  that  point  the  entire  surface  of  the  ice- 
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sheet  is  covered  with  rock  debris.  The  whole  length  of  the  glacier  is 
slightly  over  six  miles  and  for  over  half  of  that  distance  it  is  sunk  into 
a  steep-walled  canyon  which  it  has  carved  for  itself.  At  the  snout  of 
the  glacier,  the  Muddy  Fork  of  the  Cowlitz  river  is  formed  and  flows 
southeast wardly  to  join  the  main  Cowlitz  river  some  distance  outside 
the  National  Park.  The  term  "Muddy  Fork"  might,  with  equal  ap- 
propriateness, be  applied  to  all  those  streams  issuing  from  glaciers  in 
this  region,  as  each  of  them  is  heavily  laden  with  the  debris  and  rock 
"flour"  brought  down  by  the  ice  from  the  mountain  above. 

The  volcanic  material  of  which  this  mountain  is  formed  is  very 
easy  of  erosion,  and  it  is  for  that  reason  that  these  glaciers  have  been 
able  to  excavate  such  enormous  canyons  as  those  in  which  they  now 
flow.  The  work  of  a  glacier  is  performed  principally  by  grinding  the 
rocks  of  its  bed  and  side- walls.  This  grinding  is  due  primarily  to  the 
weight  of  the  ice  upon  the  stones  frozen  into  its  lower  surface.  It  pro- 
duces a  very  finely  divided  rock  flour  which,  because  of  its  fineness,  is 
carried  in  suspension  by  streams  for  a  long  distance.  Where  the  rocks 
are  of  a  light  color  this  powder  imparts  to  the  water  a  peculiar  milky 
appearance.  At  Mt.  Rainier,  on  the  other  hand,  most  of  the  rock  flour 
is  derived  from  dark-colored  rocks  and  the  result  is  that  the  streams 
have  a  chocolate-brown  color. 

All  of  these  rivers  which  are  fed  from  the  glaciers  of  the  mountain 
are  liable  to  a  peculiar  fluctuation  in  level.  It  would,  of  course,  be  ex- 
pected that,  since  their  water  supply  depends  upon  the  melting  of  the 
ice,  these  streams  would  vary  largely  with  the  season  and  be  very  low 
in  the  winter  and  correspondingly  high  in  the  summer.  This  is  true, 
but  it  is  also  accompanied  by  a  lesser,  though  more  striking  variation  of 
daily  occurrence.  In  the  early  morning,  most  of  these  streams  appear 
to  be  but  small  mountain  brooks  flowing  through  beds  of  boulders,  but 
in  the  mid-afternoon,  when  the  sun's  rays  have  heated  to  the  maximum, 
the  ice  from  which  the  streams  originate,  they  become  greatly  swollen 
and  are  able  then  to  move  these  same  boulders.  Such  a  daily  varia- 
tion can  be  noted  in  almost  all  the  streams  in  Rainier  Park  and  in  many 
cases,  where  it  is  necessary  to  ford  such  streams,  it  is  important  to  time 
the  arrival  at  the  crossing  at  an  hour  when  the  stream  is  at  its  low 
level. 

The  Cowlitz  Glacier  would  have  been  a  very  suitable  subject  for 
making  a  panoramic  group,  but  because  of  the  inaccessibility  of  its 
lower  portion,  it  was  necessary  to  abandon  the  idea  of  working  at  this 
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point  and  to  return  to  the  equally  appropriate  and  more  conveniently- 
situated  Nisqually. 

A  point  was  selected  upon  the  lateral  moraine  of  Nisqually  Glacier, 
which  gave  a  superb  panorama  of  the  mountain  for  the  background 
and  a  foreground  showing  the  moraine  and  snow  fields  adjacent  to  the 
glacier  itself.  Then  the  real  work  of  the  expedition  commenced.  The 
party  immediately  moved  from  Paradise  Inn  to  a  camp,  shown  in 
figure  44,  established  on  the  moraine  of  the  glacier  at  the  very  edge  of 
the  ice  sheet.  In  order  to  reach  this  point,  a  considerable  amount  of 
trail  had  to  be  constructed  and  all  the  material  and  baggage  needed  to 
carry  on  the  work  of  the  expedition  had  to  be  carried  out  on  pack 
horses  to  the  camp  site.  Once  established,  this  camp  served  as  head- 
quarters from  which  many  trips  were  made  in  different  directions  for 
the  purpose  of  taking  photographs  and  of  studying  the  various  phases 
of  glacial  work. 

Mr.  Peter,  the  artist,  immediately  started  on  the  sketch  for  the 
background,  and  it  was  soon  found  that  the  most  appropriate  time  for 
painting  this  panorama  was  in  the  early  morning,  from  six  to  eight 
o'clock.  After  that  hour,  the  shadows  had  so  changed  on  the  moun- 
tain and  the  glacier,  as  to  entirely  alter  the  whole  aspect  of  the  scene. 
During  the  time  that  the  sketching  was  in  progress,  a  second  trip  was 
made  by  the  other  members  of  the  party  to  the  Paradise  Glacier,  where 
photographs  of  an  ice  cave  were  taken,  also  many  trips  were  made  out 
onto  the  Nisqually  Glacier,  lying  immediately  in  front  of  the  camp.  All 
of  the  photographic  work  was  greatly  hindered  by  the  smoke  from 
forest  fires,  which,  throughout  a  great  part  of  the  day,  obscured  the 
landscape. 

Mr.  A.  S.  Teller,  Ranger  of  the  National  Park  Service,  in  charge 
of  this  particular  section  of  Rainier  National  Park,  acted  as  guide  on 
all  of  these  trips  and  as  the  party  became  more  familiar  with  the  work 
of  climbing  on  ice  slopes,  he  led  them  farther  and  farther  out  into  the 
crevassed  regions  in  the  central  and  upper  portions  of  the  glacier,  where 
the  crevasses  cross  each  other  in  a  bewildering  array  and  make  neces- 
sary enormous  detours,  in  order  to  cover  a  short  distance  in  an  air  line. 
The  difficulty  of  such  travel  over  the  glacier  can  scarcely  be  imagined 
by  one  unfamiliar  with  such  work  and  it  may  be  sufficient  to  say  that 
at  one  time  ten  hours  were  consumed  in  making  a  journey  of  as  many 
miles.  The  results  of  the  work  were,  however,  of  such  interest  as  to 
repay  the  efforts  expended,  and  many  interesting  and  unusual  forms 
of  glacial  work  were  seen  and  studied  at  close  range. 
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Among  these,  special  mention  might  be  made  of  the  various  forms 
left  upon  the  ice  by  differential  melting  and  especially  those  forms 
resulting  from  the  protection  afforded  by  blocks  of  rock  and  small 
coverings  of  rock  dust  which  shield  the  ice  beneath  and  prevent  melting. 
Such  blocks  of  rock  are  frequently  left  standing,  as  shown  in  figure 
38,  upon  a  pedestal  of  ice,  which  finally  grows  so  tall  that  its  base  is 


Fig.  38. — A  perched  boulder  on  the  Nisqually  Glacier. 


no  longer  within  the  shadow.  Then  the  melting  of  the  ice,  causes  the 
stone  to  be  dropped,  usually  on  the  south  side  of  the  pedestal,  as  this 
is  the  direction  from  which  the  most  direct  rays  of  the  sun  strike. 

In  a  few  places  the  dust  accumulations  were  very  thick  and  instead 
of  increasing  the  rate  of  melting,  have  protected  the  ice  beneath  and 
formed  projections  upon  the  surface  of  the  glacier.    The  core  of  these 
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is  composed  of  ice  and  is  covered  with  a  thin  coating  of  dust.     Such 
irregularities,  shown  in  figure  39,  are  called  "dust  cones." 

In  sharp  contrast  to  this  action  are  other  places  where  small 
accumulations  of  dust  cause  the  concentration  of  the  sun's  heat  and 
they  are  gradually  lowered  into  the  surface  of  the  glacier  until  they 
reach  a  point  where  the  side  of  the  opening  shelters  the  dust  particles 


Fig.  39. — A  dust  cone  on  the  surface  of  Nisqually  Glacier. 

from  the  rays  of  the  sun.    These  little  pits  are  called  "dust  wells"  and 
are  very  abundant  on  the  surfaces  of  some  of  the  glaciers. 

The  many  crevasses  which  cross  the  glacier  are  also  of  great 
interest  and  never  fail  to  excite  the  imagination  of  a  visitor  on  account 
of  their  great  variety  of  form  and  color.  In  many  of  the  crevasses 
the  ice  is  rather  clear  in  the  upper  layers,  being  whitish  and  looking  like 
hard-packed  snow.    Farther  down  in  the  ice  mass  the  tint  changes  to 
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green  or  blue  and  a  very  beautiful  color  banding  of  the  ice  is  shown  in 
this  way.  Some  of  the  crevasses  are  of  great  width  and  depth,  but 
many  of  them  are  relatively  small  openings  in  the  surface  of  the  ice. 
Those  which  cross  the  glacier  from  one  side  to  the  other  are  called 
"transverse  crevasses"  and  are  usually  bowed  with  the  convex  side 
down  stream.     This  is  due  to  the  swifter  motion  of  the  central  part 


Fig.  40. — Looking  into  a  large  crevasse  in  Nisqually 
Glacier.  The  rock  dust  embedded  in  the  ice  is  clearly 
shown  in  the  foreground. 

of  the  glacier.  Crevasses,  when  once  opened,  are  not  permanent,  but 
change  from  day  to  day,  the  ice  closing  together  again  whenever  ten- 
sion is  relieved  or  breaking  open  in  new  places  as  tension  is  again  put 
upon  it.  Many  of  these  crevasses  are  crossed  by  ice  bridges  and  it  is 
by  means  of  these  that  one  is  enabled  to  cross  from  one  ice  block  to 
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another  and  in  that  way  traverse  the  glacier.  Such  progress  is  very 
uncertain  and  is  liable  to  be  cut  off  at  any  time  by  the  presence  of  a 
crevasse  which  can  not  be  crossed.  However,  it  is  only  by  traveling 
over  this  rough  ice,  that  an  intimate  acquaintance  with  the  glaciers  and 
the  crevasses  can  be  gained.  An  idea  of  the  roughness  of  the  ice  can 
be  gained  to  some  degree  by  figure  40,  which  shows  a  view  looking 


Fig.  41. — Bringing  the  model  into  camp.  Showing  the 
method  employed  in  "packing"  equipment  and  materials 
in  the  Nisqually  Glacier  work. 


down  on  Mr.  Teller  sitting  astride  a  sharp  ice  ridge  which  is  itself 
some  distance  down  in  a  large  crevasse.  On  some  parts  of  the  glacier, 
the  surface  drainage  is  considerable,  and  as  these  rivulets  reach  the 
crevasses,  they  plunge  into  them  in  waterfalls,  which  seem  especially 
noisy  in  that  otherwise  noiseless  region. 
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The  method  of  accumulation  of  the  moraine  can  also  be  studied  at 
first  hand,  as  one  is  frequently  brought  to  attention  by  the  roaring 
noise  of  the  avalanches  from  the  steep  slopes  on  each  side  of  the 
glacier.  Thus  great  masses  of  debris,  ranging  from  great  boulders 
down  to  the  finest  impalpable  dust,  are  brought  down  onto  the  surface 
of  the  glacier. 

Finally,  the  panorama  was  finished,  and  the  case  for  the  model  was 
brought  into  camp,  as  shown  in  figure  41.  Then  the  painting  was 
fitted  into  the  curving  background  of  the  case  and  a  miniature  fore- 


Fig.  42. — The  party  returning  to  Paradise  Inn,  after  a  severe  storm  in  camp. 

Jacobs  photo. 

ground  constructed  from  the  material  found  on  the  moraine  and  on 
the  talus  slope  on  the  side  of  the  valley.  This  done,  the  artist  gave  his 
attention  to  the  accumulating  of  sketches  of  details  needed  later  in 
making  the  large  group.  The  remainder  of  the  party  started  to  gather 
the  accessories;  such  as  trees,  rocks,  etc.,  which  would  be  necessary 
in  the  final  work.  We  were  here  interrupted  by  a  severe  rain  storm, 
lasting  three  or  four  days,  during  which  time  it  became  necessary  to 
abandon  camp  and  move  back  to  the  hotel. 

Figure  42,  shows  the  procession  as  it  arrived  at  Paradise  Inn,  after 
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a  sleepless  night,  in  which  one  of  our  tents  had  been  whipped  into 
pieces  and  the  camp  otherwise  badly  wrecked  by  the  storm.  We 
gathered  such  possessions  as  notebooks,  artist's  equipment,  the  group 
model  and  other  things  most  essential  to  the  completion  of  our  work 
and  started  through  a  drizzling  rain  at  daybreak.  We  arrived  at  the 
Inn  thoroughly  soaked,  but  with  the  most  essential  results  of  the  ex- 
pedition intact. 

The  heather,  mosses,  saxifrage  and  other  plants,  common  to  the 
moraine,  were  gathered  together  and  preserved  for  accessories  in  the 


Fig.  43. — The  timber  line  on  the  south  slope  of  Nisqually  Valley. 

6,500  feet. 


Altitude 


foreground  of  the  completed  group.  Two  gnarled  and  twisted  trees, 
similar  to  those  shown  in  figure  43,  were  also  obtained  from  the  timber 
line  and  a  large  amount  of  rock  from  the  moraine  of  the  glacier  and 
from  the  basalt  slope  which  lies  alongside  the  moraine.  This,  together 
with  all  the  other  required  material,  was  transported  to  the  railroad  at 
Ashford. 

Geological  collections,  consisting  of  the  various  rocks  and  minerals 
found  in  that  section  of  the  park  were  also  made,  and  as  far  as  possible, 
the  chronological  order  of  the  various  outflows  of  lava  represented  in 
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this  collection  was  determined.  All  of  this  was  finally  ready  and  after 
its  shipment  the  party  immediately  left  for  Tacoma  and  returned  to 
Milwaukee. 

Exactly  one  month  was  spent  in  the  Park,  and  during  all  this  time 
the  officials  and  employes  of  the  Rainier  National  Park  Company 
continued  to  show  the  various  members  of  the  party  every  courtesy  and 
rendered  assistance  wherever  possible.  We  also  enjoyed  the  most 
hearty  co-operation  of  the  National  Park  Service.  Mr.  Nelson,  the 
Superintendent  of  the  Park  and  his  assistants,  Messrs.  Schmoe  and 
Teller,  let  pass  no  opportunity  of  assisting  in  the  work  and  of  rendering 
easy  tasks  which  would  have  been  otherwise  difficult.  Without  the  aid 
of  Messrs.  Teller  and  Schmoe  as  guides,  it  would  have  been  impossible 
for  the  members  of  the  party  to  carry  out  many  of  the  investigations 
on  the  glacier.  Also  in  the  transporting  of  the  collections,  the  facili- 
ties afforded  by  Mr.  Nelson's  office  were  of  very  great  aid  at  a  moment 
when  the  saving  of  time  was  most  necessary. 


OVER  THE  ICE  TO  WILSON  GLACIER 

By  S.  A.  Barrett7 

After  some  conversations  with  Mr.  George  B.  Haynes,  General 
Passenger  Agent  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
Company,  and.  also  a  very  pleasant  conference  with  Mr.  T.  H.  Martin, 
General  Manager  of  the  Mount  Rainier  National  Park  Company, 
arrangements  were  made  whereby  these  two  companies  were  to  finance 
the  fieldwork  for  the  first  of  our  large  geological  groups. 

Upon  arriving  at  Longmire  Springs  on  July  22,  1922,  we  found 
Mr.  Martin  in  active  supervision  of  the  tourist  travel  in  Rainier  Na- 
tional Park.  His  company  was  operating,  in  addition  to  the  two  large 
hotels  and  the  camps,  a  large  fleet  of  motor  stages  and  cars,  a  large 
number  of  horses  for  trail  trips  and  an  excellent  guide  service  for  trips 
onto  the  glaciers  and  to  the  summit  of  the  mountain. 

We  found  the  facilities  of  each  and  every  branch  of  this  vast 
service  immediately  at  our  disposal  and  whether  it  was  a  special  car, 
a  special  guide,  or  pack  animals,  that  we  needed,  they  were  forth- 
coming almost  immediately  upon  request.  With  such  facilities  as  these, 
our  project  must  succeed. 

After  some  days  of  reconnaissance  on  several  of  the  glaciers,  we 

'Director,  Milwaukee  Public  Museum. 
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selected  a  camp  site  on  the  eastern  edge  of  the  canyon  of  Nisqually 
Glacier,  at  an  elevation  of  6,050  feet.  The  site  was  both  convenient 
and  picturesque.  As  this  great  glacier  sweeps  down  the  mountain  side, 
it  deposits  along  this  eastern  side  of  the  gorge,  a  high  lateral  moraine 
of  stones  and  lighter  material.  At  our  station,  however,  it  encounters 
a  section  of  harder  rock,  which  has  broken  the  continuity  of  the  moraine 
to  some  extent,  with  the  result  that  behind  this  prominence,  which 
forms  a  kind  of  spur  on  the  side  of  the  canyon,  there  is  a  slight  depres- 
sion in  which  a  beautiful  snow  field  is  lodged.  This  snow  field  extends 
on  for  perhaps  a  mile  up  the  mountain  between  the  moraine  and  the 
talus  slope. 

Facing  down  the  canyon  is  the  front  of  this  spur,  so  that  the  ter- 
raine  breaks  and  drops  abruptly  for  a  hundred  feet.  From  under  the 
upper  snow  field  springs  a  crystal-clear  stream,  which  cascades  down 
this  little  precipice  and  disappears  under  another  snow  field  below. 

On  a  shoulder,  formed  by  this  harder  rock  and  just  at  the  head 
of  the  falls,  we  found  a  level,  heather-covered  spot  large  enough  to 
pitch  our  camp. 

We  were  still  a  little  below  timber  line  and  there  were  at  this  point 
several  alpine  evergreens,  probably  hundreds  of  years  old,  but  none 
over  fifteen  feet  high.  They,  however,  would  serve  as  a  windbreak 
and  would  also  help  us  in  anchoring  our  tents  and  flys.  Dead  ever- 
greens farther  up  the  canyon  wall  gave  promise  of  a  fair  fuel  supply 
(figure  43). 

Thus  we  had  apparently  an  ideal  location  for  our  camp,  but  how  to 
get  our  outfit  of  tents,  cots,  sleeping  bags,  cooking  equipment,  cameras 
and  artist's  outfit  to  this  inaccessible  point  was  another  matter,  for 
only  a  foot  trail  led  up  the  moraine. 

Finally,  however,  after  a  liberal  application  of  the  pick  and  shovel 
to  the  trail  and  by  using  T.  N.  T.  on  some  of  the  larger  boulders,  the 
National  Park  Service  completed  a  horse  trail,  which  enabled  pack 
animals  to  reach  our  site. 

Thus,  on  the  appointed  day,  we  found  ourselves  and  our  outfit  of 
canvasses,  duffle  bags,  paniers  and  boxes,  deposited  on  the  moraine  on 
the  opposite  side  of  the  little  creek  from  our  camp  site.  We  carried 
them  across  on  pack  boards,  as  is  shown  in  figure  41,  and  found  our- 
selves ready  to  pitch  camp,  except  for  the  lack  of  timbers  for  tent 
poles.  These  could  not  be  brought  over  our  new  trail,  on  account  of 
some  very  narrow  places,  which  would  not  permit  the  horses  to  turn 
with  these  long  poles.    Finally  our  guides  hit  upon  the  plan  of  packing 
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them  to  a  point  at  the  head  of  a  large  snow  field,  above  our  camp,  and 
some  distance  farther  up  the  mountain  and  then  "shooting"  them  down 
over  the  steep  snow.  This  worked  admirably  and  we  were  able  to  sled 
these  poles  down  to  camp  over  the  more  level  portion  of  the  snow  field. 
The  afternoon  was  pretty  far  spent  by  this  time  and  we  were  able  to 
put  up  but  one  tent  before  dark.    All  told,  by  the  time  dusk  arrived, 


Fig.  44. — The  Museum's  camp  on  the  eastern  edge  of 
Nisqually  Glacier  on  Mount  Rainier. 

we  had  spent  a  rather  strenuous  day  and  were  anticipating  the  arrival 
of  reinforcements  in  the  form  of  lunch.  However,  these  failed  to 
appear  and  two  of  us  remained  in  camp  for  the  night  with  only  some 
chops  to  appease  our  hunger.  These  we  broiled,  on  improvised  skewers 
made  from  very  large  blanket  safety  pins,  over  the  camp  fire  and  we 
found  them  very  palatable  without  anything  else,  even  without  salt. 
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On  the  following  day,  camp  was  fully  in  order  and  our  chef,  Mr. 
Morris  Rosa,  arrived.  He  was  a  most  welcome  member  of  our  party 
and  proved  his  ability  to  cook  over  a  camp  fire  as  well  as  over  a  hotel 
range. 

Our  camp  comprised  three  tents  and  a  cook  fly,  which  was  used  for 
a  kitchen.  The  general  layout  of  the  camp  and  its  location  are  shown 
in  figure  44. 

After  seeing  Mr.  Peter  well  started  on  painting  the  background  for 
our  group  model,  our  first  days  we  spent  in  exploring  various  parts  of 
Nisqually  Glacier,  its  moraines,  talus  slopes,  and  the  riot  of  vegetation 
round  about.  Perhaps  the  most  interesting  of  all  the  flowers  in  these 
famous  flower  fields  is  the  avalanche  lily,  which  we  frequently  found 
poking  its  head  up  through  four  or  five  inches  of  snow  at  the  edge  of 
some  snow  field.  Its  beautiful,  waxy,  cream-colored  flowers,  formed 
most  delightful  fields  in  many  places.  This  and  the  dozens  of  other 
species  which  carpeted  the  mountain  meadows  with  a  riot  of  color  and 
beauty,  were  always  a  source  of  delight  and  gave  us  some  fine  photo- 
graphic subjects. 

There  were  also  various  wild  creatures  which  proved  most  inter- 
esting, and  all  were  extraordinarily  tame  on  account  of  the  fact  that 
they  were  never  molested,  being  thoroughly  protected  by  park  regula- 
tions. There  were  the  ptarmigans  which  were  so  tame  that  you  could 
almost  pick  them  up.  There  was  the  little  coney  or  rock  rabbit  and  the 
whistling  marmot,  both  of  which  have  their  burrows  among  the  rocks 
and  boulders  of  the  talus  slopes  and  moraines.  These  were  always 
close  about  our  camp.  Farther  away  were  deer,  black  bears  and,  on 
the  higher,  more  rugged  slopes,  were  mountain  goats.  While  we  were 
not  devoting  time  to  zoology,  these  and  many  other  mammals  and  birds 
did  liven  up  the  scene  in  a  pleasing  way. 

We  also  visited  other  nearby  glaciers.  This  sounds  easy  enough, 
but  is  not  quite  so  easy  as  it  might  seem  and  involved  much  heavy 
climbing  in  crossing  over  the  high  ridges. 

From  our  camp,  here  on  the  eastern  edge  of  the  canyon,  down  which 
the  Nisqually  Glacier  wends  its  leisurely  way,  we  looked  out  over  the 
lateral  moraine,  then  across  the  vast  expanse  of  rough,  debris-covered 
ice,  cut  by  its  myriad  of  lunar  crevasses,  then  up  over  the  whiter 
expanse  of  clear  ice  which  stretches  up  to  the  very  summit  of  the 
mountain  where  the  glacier  heads  in  a  mass  of  ice  which  pours  out  over 
the  very  rim  of  the  crater  itself  and  starts  its  one  hundred  and  fifty 
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year  journey  down  the  mountain  side  to  the  snout  of  the  glacier  about 
seven  miles  below. 

A  little  to  the  west  of  the  main  gorge  of  the  Nisqually  and  well  up 
toward  the  summit  is  a  great  cirque  from  which  originates  a  glacier 
which  pours  into  and  augments  Nisqually  at  a  point  about  half-way 
up  to  the  summit.  Part  of  this  lateral  glacier  cascades  over  a  great 
precipice  500  feet  in  height  and  forms  what  is  termed  a  hanging 
glacier.  It  slowly  pushes  out  over  the  edge  of  the  precipice,  until  it 
breaks  of  its  own  weight  and  goes  crashing  in  a  great  avalanche  down 
to  the  surface  of  the  main  glacier  below.  The  relation  of  these  ice 
streams  is  well  shown  in  figure  30.  The  roar  of  such  an  avalanche  can 
be  heard  miles  away  and  a  dense,  white  cloud  of  the  fine  ice  and  dust 
hangs  in  the  air  for  some  time  afterwards. 

The  magnificence  of  this  sight,  when  witnessed  for  the  first  time,  is 
most  impressive,  and  when  there  is  a  motion  picture  camera  in  camp, 
naturally  the  first  thought  of  its  operator  is  of  a  plan  to  put  this  unique 
scene  on  the  film.  However,  that  is  not  so  easily  done,  even  with  a 
good  telephoto  equipment,  for  it  is  a  good  two  miles  in  an  air  line  across 
to  this  precipice.  Besides,  the  glacier  is  not  accommodating  enough  to 
cascade  just  when  your  camera  is  set  up  and  trained  on  it  and  just 
when  light  conditions  are  ideal.  It  means  a  long  period  of  watchful 
waiting  and  ten  chances  to  one,  even  then  the  avalanche  comes  in  one 
of  those  moments  when  the  operator's  attention  is  arrested  by  some- 
thing else.  Further,  the  flow  of  the  ice  is  very  slow  and  several  days 
sometimes  elapse  between  avalanches  and  when  the  next  one  does  come, 
it  is  as  likely  to  come  at  night  as  in  the  day  time.  Hence,  the  chances 
of  catching  such  a  scene  are  very  slim  indeed  and  it  hardly  pays  to  try 
for  it  when  there  are  so  many  others  of  equal  interest  to  be  filmed  and 
so  many  other  branches  of  the  work  of  the  expedition  which  require 
attention. 

Among  the  other  items  of  photography,  which  engaged  our  atten- 
tion, were  making  studies,  in  both  still  and  motion  pictures,  of  differ- 
ent types  of  crevices,  ice  caves,  rock  formations  and  erosions,  the 
beautiful  vegetation  of  the  region  and  the  great  scenery  which  is  scat- 
tered so  lavishly  in  every  direction. 

Our  photographic  work  was  divided,  Mr.  Edwards  operating  the 
large,  still  camera,  and  the  writer  handling  the  motion,  both  of  which 
occupations  took  us  into  some  hazardous  places  and  proved  at  times 
pretty  strenuous.  Fortunately,  we  found,  as  resident  ranger  in  charge 
of  this  section  of  the  National  Park,  Mr.  A.  S.  Teller,  an  athletic  and 
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vigorous  young  man  who  is  a  most  excellent  mountaineer  and  thor- 
oughly familiar  with  all  this  section  of  the  park.  What  was  of  equal 
importance  to  us,  Mr.  Teller  proved  to  be  a  most  genial  friend,  who 
not  only  insisted  upon  serving  as  guide  whenever  we  wished  to  go  ex- 
ploring out  on  the  glacier,  but  also  insisted  upon  giving  us  a  hand  with 
the  packing.    He  was  one  of  those  typical  westerners  who  insisted  that 


Fig.  45. — On  the  trail  on  the  moraine  of  Nisqually  Gla- 
cier, showing  the  way  in  which  the  movie  outfit  was  carried 
on  trips  over  the  glacier. 


he  wanted  no  frills  and  titles,  but  asked  to  be  called  just  plain  "Al." 
So  when  we  heard  his  familiar  yodle  far  down  the  trail,  we  always  rec- 
ognized a  good  omen. 

One  day  Al  arrived  rather  early  and  we  soon  had  mapped  out  a 
trip  down  around  a  high  projection  in  the  middle  of  the  glacier,  where 
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we  had  noted  some  crevasses  of  unusual  size  and  interesting  forms. 
Accordingly,  we  set  out  about  7:30,  intending  to  return  by  noon  and 
carrying,  therefore,  no  lunch. 

Al  carried  the  movie  tripod,  the  heaviest,  and  most  unwieldy  part 
of  the  outfit,  on  his  packboard.  I  carried  the  motion  picture  camera, 
lenses  and  magazines  in  a  knapsack.     Our  respective  loads  are  well 


Fig.  46. — Ascending  a  difficult  ice  ridge  on  Nisqually 
Glacier  by  means  of  foot  holes  cut  in  the  ice  and  with  the 
aid  of  a  rope. 

shown  in  figure  45.  Mr.  Edwards  carried  the  still  camera,  and  Mr. 
Raasch  carried  another  knapsack,  with  the  extra  magazines  and  plate 
holders. 

We  made  our  way  with  no  little  difficulty  down  the  precipitous 
wall  of  the  eastern  moraine,  whose  loose  pumice  dust  easily  gave  away 
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under  foot,  liberating  stones  of  various  sizes,  and  making  it  perilous 
for  all,  especially  those  in  the  front  of  the  procession,  lower  down  the 
slope. 

Upon  reaching  the  surface  of  the  glacier,  we  found  it  covered  in 
this  section,  with  about  half  an  inch  of  debris.  This  was  just  enough 
to  make  it  especially  hard  going,  for  there  was  not  sufficient  debris  to 


Fig.  47. — Rough  ice,  showing  great  crevasses,  ridges  and 
pinnacles,  out  in  the  middle  of  Nisqually  Glacier. 

make  a  footing,  but  still  enough  so  that  the  heavy  calks  in  our  boots 
would  not  take  hold  on  the  ice  beneath  the  debris.  Consequently  we 
not  infrequently,  after  almost  gaining  the  top  of  some  considerable  slope 
of  the  rough  ice,  lost  our  footing  at  the  last  step  and  slid  back  to  the 
bottom  of  the  slope,  and  found  it  necessary  to  win  our  way  back  to 
this  eminence  again  with  even  greater  care  and  labor. 
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However,  we  eventually  found  ourselves  out  in  the  middle  of  Nis- 
qually  Glacier  in  its  roughest,  most  deeply  cleft  section.  Here  we 
stopped  and  made  some  careful  photographic  studies,  climbing  some 
pretty  precarious,  knife-edge  ice  ridges,  where  a  slip  in  either  direction 
would  have  meant  a  slide  into  cold  storage  several  hundred  feet  below 
in  the  center  of  the  glacier,  for  in  this  section  the  glacier  is  about  seven 
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Fig.  48. — Making  movies  on  the  edge  of  a  great  crevasse 
on  Nisqually  Glacier,  while  anchored  with  a  rope  for  the 
sake  of  safety. 


hundred  feet  in  depth.  The  steeper  points  were  reached  by  means  of 
footholes  chopped  by  Al's  ice  ax  and  often  with  the  aid  of  the  rope. 
Such  a  point  is  shown  in  figure  46,  where  the  foot-holes  in  the  ice  and 
the  use  of  the  rope  are  both  shown. 

In  ascending  one  of  these  pinnacles  to  get  an  especially  good  vantage 
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point  to  photograph  a  yawning  crevasse  beyond,  one  of  our  party  was 
encountering  special  difficulties.  By  way  of  being  helpful  and  en- 
couraging, the  remainder  of  us  struck  up  that  familiar  hymn  "Nearer 
My  God  to  Thee."  When  the  pinnacle  was  finally  gained,  certain  ap- 
propriate observations  of  a  bluish  tint  came  floating  down  to  us  which 
showed  how  very  well  our  operatic  talents  had  been  appreciated. 

It  was  often  necessary  to  set  up  the  camera  on  the  very  brink  of 
one  of  these  crevasses,  such  as  the  one  shown  in  figure  47  or  that  shown 
in  figure  35.     There  was  always,  of  course,  a  possibility  that  the  ice 


Fig.  49.— A  cloud  of  dust,  after  a  great  rock  slide,  down  the  precipitous  canyon 
wall  of  Nisqually  Glacier. 

might  give  way  and  an  even  greater  possibility  that  the  operator,  in 
panning  the  motion  picture  camera,  might  step  too  far  and  slip.  To 
guard  against  such  a  contingency,  it  was  often  advisable  to  keep  on  the 
rope,  which  is  so  necessary  in  glacier  climbing  in  general.  In  such  a 
case,  the  operator  was  tied  securely  in  the  end  of  the  rope  and  two  or 
more  of  the  other  members  of  the  party  held  it  firmly  as  is  shown  in 
figure  48. 

After  we  had  finished  our  work  among  these  crevasses,  which  had 
been  the  special  object  of  our  day's  journey,  we  found  that  the  day  was 
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still  young-  and  Al  suggested  that  the  going  over  the  ice  looked  pretty 
good  up  toward  Wilson  Glacier. 

We  decided  to  try  our  luck  and  started  off  on  what  looked  at  the 
moment  to  be  an  easy  and  rather  short  trip  to  the  foot  of  this  great 
precipice,  and  always  with  the  gambler's  chance,  that  we  might  arrive 
there  just  in  time  to  see  one  of  those  great  avalanches  at  close  range. 


Fig.  50.— Guide  feeling  his  way,  with  the  aid  of  the  ice 
ax,  across  a  snow  bridge  over  a  deep  crevasse  in  Nisqually 
Glacier. 

The  journey  on  across  the  main  Nisqually  over  to  near  the  foot  of 
Cushman  Crest  was  fairly  easy  and  over  relatively  smooth  ice.  Then 
we  began  to  make  our  way  up  along  the  western  edge  of  the  glacier  at 
the  foot  of  these  cliffs.  We  had  often  seen  avalanches  of  debris  and 
great  clouds  of  dust  arising  from  this  slope  as  some  boulder  would 
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start  a  landslide  from  near  the  top.  Today  it  was  our  good  fortune 
to  see  one  of  these  at  close  range,  but  a  little  down  the  canyon  from 
where  we  then  were.    Figure  49  shows  the  cloud  of  dust  arising  from 

this  slide. 

While  our  trip  up  to  the  foot  of  Wilson  had  looked  relatively  easy 
and  had  started  quite  auspiciously,  we  soon  began  to  encounter  crevasses 
which  presented  greater  and  greater  difficulties.  It  was  often  neces- 
sary to  make  long  detours  to  find  a  snow  bridge  across  a  wide  crevasse. 
It  must  then  be  crossed  with  the  utmost  caution.    Figure  50  shows  Al 


Fig.  51. — Wilson  Glacier,  as  seen  from  a  point  out  on  Nisqually  Glacier,  about 
a  third  of  a  mile  from  the  foot  of  the  precipice  over  which  the  avalanches  pour. 

feeling  his  way  with  the  ice  ax  across  one  of  these  snow  bridges.  The 
rest  of  us  were  tied  into  the  rope  behind  him.  Again  we  had  to  take 
a  flying  leap  to  cross  where  no  snow  bridge  could  be  found. 

In  doing  such  glacier  climbing,  the  rope  should  always  be  used  for 
safety,  each  member  of  the  party  being  securely  tied  into  it  at  a  proper 
interval  from  his  nearest  fellows.  The  heavyweight  of  the  party  is 
usually  placed  on  the  rear  end  of  the  rope  to  act  as  an  anchor  in  case 
a  snow  bridge  should  break  or  some  other  accident  should  befall  some 
member  of  the  party.    Being  possessed  of  a  somewhat  greater  scale- 
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tipping  ability  than  other  members  of  the  party,  the  honorable  position 
of  anchor  fell  to  my  lot. 

At  one  of  the  points,  when  a  flying  leap  was  the  only  way  over,  the 
man  next  ahead  of  me  on  the  rope  temporarily  lost  his  nerve  and  for 
a  few  moments  did  not  risk  the  jump.  Suddenly,  without  warning,  he 
catapulted  himself  through  the  air  and  landed  fairly,  with  all  spikes 


Fig.  52. — Filming  one  of  the  great  crevasses  of  Nisqually 
Glacier  at  a  point  near  the  foot  of  Wilson  Glacier. 

firmly  set  in  the  ice  of  the  opposite  side.  I  had  not  been  watching  him 
closely  and  had  not  anticipated  his  sudden  action.  Imagine  my  sur- 
prise, therefore,  when  I  found  myself  flying  toward  the  brink  of  the 
crevasse.  Fortunately,  there  was  a  little  ridge  down  a  few  feet  on  its 
edge  and  I  righted  myself  on  this.  The  crevasse  was  not  a  deep  one, 
at  least  it  appeared  to  be  not  over  seventy-five  feet  or  so.    This  would 


88  YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.  II. 

have  been  a  fair  tumble,  however,  if  I  had  got  a  good  start  over 
the  edge. 

Our  comrade's  loss  of  nerve  was  only  momentary  and  he  soon  re- 
gained his  equanimity.  So  far  so,  in  fact,  that  he  was  presently  doing 
special  stunts  in  crossing  crevasses  to  assure  himself  and  the  rest  of 
us  that  he  was  afraid  of  nothing. 

Thus  we  seesawed  and  back-tracked  and  laboriously  worked  our 
way,  mile  after  mile,  up  and  down  these  ice  ridges  in  quest  of  snow 
bridges  and  crossings  to  get  us  over  the  crevasses  which  grew  more  and 
more  difficult,  until  we  finally  reached  a  great  gaping  fisher  which  was 
absolutely  impassable.  It  was  now  much  past  noon  and  we  were  still 
about  a  third  of  a  mile  or  more  from  the  foot  of  Wilson  Glacier,  which, 
however,  now  loomed  up  most  beautifully  before  us,  as  is  shown  in 
figure  51. 

We,  therefore,  photographed  the  glacier  and  some  interesting 
crevasse  forms,  as  well  as  making  a  good  panorama  of  the  region  in 
general  from  this  point  of  vantage,  as  is  shown  in  figure  52. 

Then  we  started  to  retrace  our  steps  to  camp  and  learned  how  much 
farther  it  may  be  to  go  back  over  a  trail  than  to  make  the  original 
journey.    Our  lack  of  lunch  added  several  miles  to  that  return  journey. 

It  was  not  to  exceed  two  miles  in  an  air  line  from  where  we  were 
back  to  camp,  but  we  were  obliged  to  travel  at  least  twice  as  far  to 
wind  our  way  back  among  the  crevasses  to  the  eastern  margin  of  the 
glacier.  Here  our  yodle  apprized  our  faithful  cook  of  our  coming  and 
when  we  had  made  our  toilsome  way  up  the  precipitous  moraine,  we 
were  ready  for  the  hot  soup  and  other  viands  he  had  prepared.  Am- 
brosia never  was  more  acceptable. 

We  had  been  on  the  ice  for  ten  and  a  half  hours  and  had  made 
probably  ten  miles  over  a  portion  of  the  glacier  almost  never  before 
visited  by  anyone  and  certainly  never  by  anyone  with  such  a  battery  of 
cameras  as  ours. 

We  had  our  close-ups  of  Wilson  Glacier,  but  are  still  waiting  to 
record  the  beauty  of  an  avalanche  over  its  precipice,  but  we  all  agreed 
that  it  must  remain  unrecorded  for  a  considerable  time  to  come  before 
we  will  repeat  our  day's  adventure,  at  least,  if  we  must  again  do  it  on 
as  short  rations  as  we  had  carried  on  this  occasion. 
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GEOLOGICAL  FIELDWORK  AT  THE  GRAND 
CANYON,   ARIZONA 

By  Ira  Edwards8 

In  the  last  week  of  August,  1922,  fieldwork  was  commenced  in  Ari- 
zona by  the  Department  of  Geology.  It  had  for  its  purpose,  the  mak- 
ing of  careful  studies  and  another  environmental  group  model  of  a 
character  similar  to  the  one  which  had  already  been  constructed  at  Mt. 
Rainier.  This  group  was  to  show  a  panorama  from  some  point  on  the 
rim  of  the  Grand  Canyon.  Nowhere  else  in  the  world  can  the  work  of 
river  erosion  be  illustrated  on  so  gigantic  and  perfect  a  scale.  It  was 
recognized  at  the  start  that  such  an  undertaking  was  a  very  large  task 
and  would  require  a  considerable  amount  of  fieldwork,  perhaps  greater 
than  could  be  accomplished  in  one  season.  In  this  work,  the  Museum 
received  the  cooperation  of  the  Atchison,  Topeka  and  Santa  Fe  Rail- 
way and  of  Fred  Harvey,  Inc.,  without  which  it  would  have  been  well 
nigh  impossible  for  us  to  undertake  such  a  large  and  expensive  pro- 
duction. 

The  first  stop  which  the  party  made  beyond  Chicago,  was  at  Flag- 
staff, Arizona,  the  county  seat  of  Coconino  County.  This  city  occupies 
the  site  where  a  pole  was  set  up  by  a  party  of  immigrants  who  encamped 
here  on  one  Fourth  of  July.  The  pioneers  afterwards  had  the  custom 
of  meeting  one  another  at  "The  Flagstaff"  and  hence  arose  the  name 
of  the  place.  It  was  at  one  time  a  point  of  departure  for  stages  to  the 
Grand  Canyon,  which  is  sixty  miles  to  the  northwest  of  the  city,  but 
when  the  railroad  was  constructed,  this  service  was  discontinued,  and 
at  present  relatively  few  people  take  this  route.  Nevertheless,  it  is  one 
of  the  most  interesting  of  the  roads  leading  to  the  Grand  Canyon,  as  it 
passes  around  the  side  of  the  San  Francisco  Mountains  and  crosses  a 
very  interesting  expanse  of  desert.  It  is  especially  to  be  recommended 
to  people  visiting  the  National  Park  in  their  own  automobiles. 

Here  the  party  spent  two  days  in  a  reconnaissance,  exploring  some 
interesting  archeological  sites  near  the  city.  At  first  a  trip  was  taken 
to  the  eastward  of  the  town,  where,  in  a  very  short  distance,  the  road 
entered  the  Coconino  National  Forest,  which  is  the  source  of  the  lum- 
ber so  extensively  manufactured  in  Flagstaff.  This  forest  is  one  of 
two  government  reservations  which  include  the  greater  part  of  the 
growth  of  yellow  pine  covering  this  high  part  of  Arizona,  known  as  the 
Coconino  Plateau.    At  low  altitudes  in  this  region  no  trees  at  all  are 
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found,  as  the  climate  there  is  far  too  arid  to  permit  the  growth  of  trees. 
However,  as  the  plateau  is  ascended,  one  comes  upon  a  zone  of  small 
juniper  and  pifion  trees,  and,  at  an  altitude  of  six  thousand  two  hundred 
feet,  reaches  a  fine  growth  of  yellow  pine.  This  continues  upward  to 
about  eight  thousand  five  hundred  feet  above  the  sea  where  the  yellow 
pine  gives  place  to  other  trees  such  as  fir,  spruce  and  aspen,  which  clothe 
the  higher  mountains  to  a  height  of  fully  twelve  thousand  feet.  This 
forest  growth  is  due  entirely  to  the  increased  rainfall,  caused  by  the  high 
altitude,  the  clouds  tending  to  accumulate  about  the  peaks  in  this  region, 
so  concentrating  the  rainfall  on  the  slopes  of  the  mountains. 

The  mountains  themselves  are  all  volcanic,  and  belong  to  that  group 
of  cones  known  as  the  San  Francisco  Volcanic  Field.  Most  of  the 
cones  are  composed  of  loose  piles  of  volcanic  cinders  or  pumice,  and 
range  from  one  hundred  to  a  thousand  feet  in  height  above  the  gen- 
eral level  of  the  desert.  The  outflow  of  lava  from  these  various  vents 
covers  an  area  about  fifteen  miles  wide,  from  north  to  south,  and  sev- 
enty miles  long,  from  east  to  west,  culminating  in  San  Francisco  Moun- 
tain with  an  altitude  of  twelve  thousand  six  hundred  and  eleven  feet. 

There  are  several  hundred  cinder  cones  in  this  field  and  they  present 
a  great  variety  in  size,  height  and  state  of  preservation.  The  one  to 
which  we  first  directed  our  attention  was  unnamed  on  the  official  maps, 
but  is  called  locally  "Cave  Hill."  It  consists  of  a  loose  pile  of  cinders 
and  ash  roughly  semi-circular  at  the  top,  due  to  the  fact  that  one  side 
of  the  crater  had  been  blown  out. 

The  loose  cinders  forming  the  slope  of  this  cone  were  in  many  places 
intercepted  by  rough  masses  of  lava,  which  formed  a  more  or  less  solid 
rock  mass.  In  this  lava  were  numerous  caves  and  openings  into  the 
hill  and  it  was  found  that  many  of  these,  if  not  all,  had  at  one  time  been 
inhabited  by  the  Indians  living  in  this  region.  These  people  had  left 
behind  them  many  traces  of  their  habitation,  such  as  broken  bits  of  pot- 
tery, fire-blackened  layers  of  soil,  etc.  Such  evidences  of  a  former  oc- 
cupation are  said  to  be  present  in  many  of  the  different  cinder  cones  of 
this  volcanic  area. 

A  more  detailed  description  of  these  cave  dwellings  is  given  else- 
where in  these  pages.? 

We  attempted  to  reach  a  very  interesting  pueblo  ruin,  situated  some 
distance  from  Flagstaff,  on  the  edge  of  the  Painted  Desert.  On  our 
way  we  again  passed  through  the  Coconino  forest,  which  in  this  section 
resembles  a  park  rather  than  a  primeval  forest.     There  is  very  little 

•A  Trip  to  Cave  Hill,  Arizona,  pp.  176-182. 
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underbrush  in  the  woods,  and  everywhere  the  tall  straight  trunks  of 
the  pine  trees  are  widely  spaced,  giving  long  vistas  through  the  wooded 
area.  The  timber  in  this  forest  is  controlled  by  the  United  States  For- 
est Service,  and  is  cut  only  when  matured.  In  this  way  a  constant 
supply  of  new  timber  is  growing  up  to  take  the  place  of  that  which  is 
used.     We  also  passed  near  the  foot  of  Sunset  Peak,  shown  in  figure 


Fig.   53. — Sunset   Peak,    Coconino    County,    Arizona, 
typical  cinder  cone. 


A 


53.  This  is  one  of  the  most  prominent  cinder  cones  of  this  volcanic 
field  and  consists  of  a  pile  of  brightly  colored  ashes  and  cinders  which 
cause  it  to  appear  as  if  brightened  by  the  setting  sun.  This  peak  is 
fully  nine  hundred  feet  in  height  and  a  very  well-defined  crater  at  the 
top  can  be  seen  from  the  rpad  at  the  foot  of  the  mountain 

Farther  on,  the  road  left  the  edge  of  the  forest,  and  likewise  the  vol- 
canic region,  and  entered  upon  the  Painted  Desert.    This  at  first  sight 
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does  not  at  all  impress  one  as  being  a  desert,  for  in  the  rainy  season, 
which  is  in  July  and  August,  the  surface  is  covered  by  a  considerable 
growth  of  grass  and  other  plants  among  the  sage  brush  and  different 
kinds  of  cacti  which  are  always  present  at  all  seasons.  In  and  among 
these  clumps  of  bushes  and  hardy  plants,  can  be  found,  close  to  the 
ground,  a  large  number  of  flowers  of  apparently  two  Kinds,  one  having 
a  yellow  and  the  other  an  orange  blossom.  Upon  this  desert  there  is 
no  drifting  sand,  at  least  not  in  the  region  near  the  San  Francisco 
Mountains,  but  the  surface  is  covered  by  a  long  and  more  or  less  level 
stretch  of  bare  limestone  rock,  which  is  broken  up  into  many  fragments. 
Here  and  there  the  rock  is  buried  beneath  the  dry  beds  of  rivers  which 
flow  only  after  showers,  and  are  then  apt  to  be  dangerous  torrents. 
Throughout  most  of  the  year  these  streams  are  completely  dry  and 
their  beds  are  winding  stretches  of  sand.  All  this  region  of  mountain 
and  desert  was  once  the  home  of  the  Havasupai  Indians  who  were 
driven  here  from  points  farther  eastward  on  the  banks  of  the  Little 
Colorado.  Their  present  home  is  in  the  depths  of  Cataract  Canyon, 
an  almost  inaccessible  branch  of  the  Grand  Canyon. 

A  little  way  out  on  the  desert  at  a  place  bearing  the  cheerful  name 
of  Deadman's  Wash  we  encountered  a  violent  thunder  storm  which 
suddenly  came  up  from  behind  the  San  Francisco  Mountains  and  in  a 
short  time  cleared  away.  It  does  not  rain  often  upon  the  desert,  but 
when  a  shower  does  visit  this  region,  it  is  of  great  intensity.  In  a 
short  time  the  various  dry  beds  of  the  streams  were  filled  with  water, 
and  it  was  decided  that  it  would  be  better  not  to  attempt  to  proceed 
farther.    We  therefore  returned  to  Flagstaff. 

Flagstaff  is  the  center  from  which  a  number  of  interesting  scenic 
points  are  reached.  About  five  miles  south  and  east  of  the  city  is  a 
remarkable  sink  hole,  known  as  the  Bottomless  Pit,  where  a  stream  of 
considerable  size  flows  into  a  cavity  in  the  Kaibab  limestone  and  dis- 
appears from  view.  It  is  known  to  emerge  in  the  depths  of  Walnut 
Canyon  five  miles  further  to  the  south.  This  canyon  has  been  set  aside 
as  a  National  Monument,  on  account  of  the  group  of  cliff  dwellings 
which  is  found  along  its  walls.  These  stone  houses  are  built  under 
overhanging  ledges  of  limestone,  a  considerable  distance  above  the 
stream  bed.  The  ledges  themselves  are  due  to  variations  in  hardness 
of  the  different  layers  of  the  limestone,  the  soft  ones  weathering  away 
leaving  the  hard  beds  as  projections.  One  soft  bed  in  particular  has 
weathered  out  along  both  sides  of  the  canyon  and  made  an  excellent 
site  for  rock-sheltered  houses  of  this  kind.    It  has  been  estimated  that 
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fully  a  thousand  people  lived  at  one  time  in  these  cliff  dwellings  which 
are  scattered  along  the  entire  three  miles  of  the  canyon. 

From  Flagstaff  our  journey  led  on  to  Williams,  and  from  there, 
by  a  branch  line  of  the  railway,  to  the  Grand  Canyon,  sixty-four  miles 
to  the  north.  The  railroad  between  Williams  and  the  Grand  Canyon, 
is  built  entirely  upon  the  flat,  but  gently  rising  surface  of  the  Coconino 
Plateau.  This  plateau  is  underlain  by  the  Kaibab  limestone,  and  it  is 
through  this  great  plateau  that  the  Colorado  river  has  carved  its  way 
in  the  series  of  canyons,  which  together  form  the  Grand  Canyon.  From 
the  end  of  the  branch  of  the  railroad,  it  is  but  a  few  steps  to  the  brink 
of  the  canyon  itself,  which  is  cut  through  the  level  rocks  of  the  plateau 
and  is  invisible  until  one  is  at  its  very  brink.  From  any  point  upon  the 
edge  of  the  canyon  the  panorama  is  most  impressive.  It  is  probably 
of  equal,  if  not  greater,  interest  than  that  to  be  seen  at  any  other  place 
in  the  world. 

Directly  in  front  of  the  hotel,  the  river  has  excavated  a  channel 
forty- four  hundred  feet  in  depth,  and  about  ten  miles  in  width.  The 
river  is  about  twice  as  far  from  the  north  rim  of  this  great  gorge  as  it 
is  from  the  south  rim,  and  is  almost  completely  concealed  by  the  walls 
of  the  Granite  Gorge,  a  deep  and  narrow  canyon  cut  into  the  bottom 
of  the  main  excavation.  The  walls  are  made  up  of  the  various  layers 
of  rock  which  form  the  high  plateaus  on  both  sides  of  the  canyon. 
They  are  red,  light  green,  white  and  gray  in  color,  and  in  horizontal 
layers  which  can  be  traced  along  the  walls  of  the  canyon  as  far  as  the 
eye  can  reach.  These  layers  consist  of  sandstone,  limestone  and  shale 
which,  by  their  structure  and  by  the  fossils  they  contain,  show  that 
they  were  formed  beneath  the  waters  of  the  sea.  Since  they  now  occur 
nearly  a  mile  above  that  level,  it  follows  that  this  region  has  been  ele- 
vated at  least  to  that  extent  and  without  any  appreciable  deforma- 
tion of  the  layers,  as  they  still  appear  as  horizontal  and  level  as  if  they 
were  in  their  original  positions.  Some  study,  however,  soon  shows 
that  the  northern  rim  of  the  canyon  is  considerably  higher  than  the 
southern.  This  is  caused  by  the  slope  of  these  beds,  the  same  lime- 
stone forming  the  surface  of  the  plateau  north  of  the  canyon  as  south 
of  it. 

Many  buttes,  mesas,  temples  and  other  imitative  forms  are  seen  on 
the  north  side  of  the  river  between  the  Granite  Gorge  and  the  rim  of 
the  canyon.  These  make  a  most  interesting  series  of  rock  forms,  which, 
for  the  most  part,  simulate  architectural  designs  on  an  enormous  scale. 
These  buttes  and  mesas  are  the  features  which,  above  others,  distin- 
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guish  the  Grand  Canyon  from  all  other  canyons  of  the  world.  It  is 
as  if  one  were  looking  down  from  the  clouds  upon  a  range  of  moun- 
tains beneath. 

The  hard  rocks  stand  in  vertical  cliffs  which  are  almost  impassable, 
and  form  a  great  barrier  to  those  who  wish  to  climb  up  or  down  the 
canyon  walls.  The  weaker  rocks,  such  as  the  shales,  are  usually  in 
long  and  gentler  slopes,  and  one  far  down  in  the  canyon  forms  a  level 
platform  which  stretches  up  and  down  the  river  as  far  as  one  can  see. 
This  is  the  so-called  Tonto  Platform,  along  which  a  trail  has  been  built 
that  allows  a  visitor  to  travel  for  miles  in  the  canyon  itself  and  to  gain 
some  closer  impressions  of  the  vastness  of  that  work  of  erosion. 

To  many  people  the  varied  colors  of  the  rocks  are  of  the  greatest 
interest.  The  upper  part  of  the  canyon  is  a  pure  and  glistening  white, 
formed  of  limestone  and  sandstone,  strongly  marked  off  from  the  thou- 
sand feet  of  rock  which  lie  below  them.  The  red  bands  are  again  suc- 
ceeded by  a  green  shale  and  these  farther  down  give  way  to  a  dark  and 
purplish  mass  which  marks  the  beginning  of  the  granite  into  which  the 
river  has  cut.  The  form  of  the  rock,  the  course  of  the  river  and  the 
shadows  of  the  temples  change  from  every  viewpoint,  but  the  bands  of 
color  run  from  one  end  of  the  canyon  to  the  other  without  alteration, 
except  those  changes  caused  by  the  shift  of  the  sun  hour  by  hour,  and 
by  the  coming  and  going  of  the  clouds.  These  color  changes  are,  how- 
ever, almost  kaleidoscopic. 

Through  this  great  canyon  flows  the  drainage  from  a  large  part  of 
the  western  slope  of  the  Rocky  Mountains.  The  Colorado  river,  rising 
far  northward  in  Wyoming  near  Yellowstone  National  Park  and  later 
joined  by  the  Grand  river  in  Colorado,  descends  to  the  sea  through 
this  enormous  gap  which  it  has  cut  through  the  high  table-lands  that 
interrupted  its  path.  The  length  of  the  canyons  through  which  the 
Colorado  flows,  totals  some  hundreds  of  miles,  and  the  river  is  not 
bridged  for  over  seven  hundred  miles  above  Needles,  a  distance  ap- 
proximately equal  to  that,  in  a  straight  line,  between  Chicago  and  New 
York.  Of  this  long  line  of  canyons  stretching  from  Wyoming  to 
California,  the  section  two  hundred  and  twenty  miles  in  length  be- 
tween the  mouth  of  the  Little  Colorado  river  on  the  east  and  Shivwits 
Plateau  on  the  west  forms  the  Grand  Canyon.  This  is  separable  into  at 
least  four  divisions,  of  which  the  easternmost,  the  Kaibab,  is  the  one 
ordinarily  visited  by  tourists.  It  is  the  only  part  in  which  the  buttes, 
temples  and  mesas  are  to  be  found,  and  here  is  the  most  sublime  ex- 
ample of  the  work  of  river  erosion  in  the  world. 
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From  the  south  side  no  streams  enter  the  Colorado  river  for  many 
miles  westward  from  the  mouth  of  the  Little  Colorado,  but  on  the 
north  side  the  greater  rainfall,  caused  by  the  higher  altitude  of  the 
plateau  on  that  rim,  gives  rise  to  a  number  of  prominent  streams  which 
have  carved  valleys  of  their  own  in  the  walls  of  the  canyon.  One  of 
the  best  known  of  these  is  immediately  across  the  canyon  from  the 
Hotel  El  Tovar,  and  is  called  Bright  Angel  Creek.  It  was  so  named  by 
the  party  of  Major  Powell,  who,  in  1872,  descended  through  the  canyon 
of  the  Colorado,  and,  after  being  many  days  without  clear  water  for 
drinking  purposes,  discovered  this  bright  and  sparkling  stream.  It  has 
cut  a  long  and  narrow  canyon  directly  at  right  angles  to  the  course  of 
the  main  stream,  and  each  little  tributary  has  eroded  a  similar  canyon 
of  its  own.  There  are  several  others  of  these  streams  which  enter  the 
canyon  from  the  north  side,  but  none  of  them  are  permanent  waterways. 
They  exist  only  after  a  shower  and  in  the  rainy  season  of  the  year, 
which  is  during  July  and  August.  The  remainder  of  the  time  their 
water  is  confined  to  the  vicinity  of  springs  and  to  pools  in  the  deeper 
parts  of  their  beds. 

One  of  the  principal  roadways  in  this  National  Park,  leads  west- 
ward about  eight  miles  from  the  Hotel  El  Tovar  to  the  head  of  the 
Hermit  Trail.  This  road  follows  closely  the  rim  of  the  canyon  and 
leads  directly  to  the  various  points  which  project  far  out  from  the 
south  edge  of  the  canyon  wall  resembling  peninsulas  along  the  shore  of 
the  ocean.  From  them  one  can  obtain  many  fine  views  up  and  down 
the  canyon,  and  can  see  the  river  far  down  in  the  depths  of  the  excava- 
tion. From  above,  this  appears  like  a  brownish  yellow  ribbon  or  strip 
of  sand  winding  along  at  the  very  bottom  of  the  Granite  Gorge,  and 
one  can  scarcely  realize  that  it  is  a  stream  about  three  hundred  feet  in 
width  and  thirty  feet  deep  at  ordinary  water  level,  and  flowing  at  a 
velocity  of  at  least  two  miles  per  hour.  At  the  rim  no  sound  of  rapids 
can  be  heard  and  no  break  in  the  even  current  of  the  water  can  be  de- 
tected. When  in  flood,  which  usually  occurs  from  May  to  July,  the 
depth  of  the  river  may  reach  one  hundred  feet  and  its  velocity  and 
volume  are  then  greatly  increased.  In  the  forty- two  miles  of  the  river's 
course  which  leads  through  the  heart  of  the  Grand  Canyon,  it  falls 
about  five  hundred  feet,  or  an  average  of  twelve  feet  to  the  mile.  The 
water  appears  to  be  brownish  yellow  because  of  the  great  quantity  of 
sand  and  clay  which  is  carried  in  suspension,  and  which  was  derived 
from  the  erosion  of  its  banks  farther  up  in  its  course.  It  also  moves 
downward  a  considerable  amount  of  rock  which  is  rolled  along  by  the 
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torrent  as  huge  boulders  and  becomes  very  curiously  polished  and 
eroded  by  this  action.  In  spite  of  the  many  rapids  and  stretches  of 
swift  water,  there  are  no  cataracts  or  waterfalls  of  any  kind  in  the 
course  of  the  stream.  Light  boats  have,  on  two  or  more  occasions, 
made  the  trip  through  from  Green  River,  Wyoming,  to  Needles,  Cali- 
fornia, traversing  all  the  canyons  of  the  Colorado,  and  no  obstructions 
preventing  this  sort  of  navigation  were  encountered,  though  the  journey 
is  in  many  places  a  very  perilous  one. 

At  first  one  can  scarcely  realize  that  this  enormous  excavation  was 
accomplished  by  the  work  of  a  river  and  its  tributary  streams.  Many 
are  inclined  to  believe  that  an  enormous  earthquake  or  some  other  al- 
most occult  activity  has  here  opened  up  a  crack  in  the  surface  of  the 
ground  through  which  the  river  afterwards  found  its  way.  Such,  how- 
ever, is  not  the  case,  as  the  rocks  on  both  sides  of  the  canyon  wall  are 
identical  in  position  and  thickness,  and  in  their  order  one  above  another, 
showing  that  no  serious  displacement  of  the  once  continuous  rock  strata 
has  ever  occurred. 

The  selection  of  a  suitable  site  for  a  group  to  picture  this  enormous 
example  of  erosion  was  extremely  difficult,  for  the  panorama  from  al- 
most any  point  upon  the  rim  of  the  canyon  was  so  exceptional  as  to  be 
worthy  of  consideration.  Besides,  the  views  from  farther  down  within 
the  walls  of  the  canyon  were  also  interesting  and  in  many  ways  unique. 
In  order  to  be  sure  that  the  most  exceptional  of  all  might  be  chosen,  it 
was  necessary  for  the  party  to  travel  as  far  as  possible  along  the  south 
rim  of  the  canyon  and,  also,  to  visit  the  lower  levels  and  the  Tonto  Plat- 
form, thereby  gaining  a  more  intimate  knowledge  of  the  canyon  as  a 
whole. 

It  was  decided  at  first  to  travel  to  the  lower  levels  of  the  canyon 
and  to  decide  once  for  all  between  the  view  from  the  rim  and  that  from 
the  lower  platform.  To  do  this  we  traveled  along  the  rim  road  west- 
ward from  the  hotel  about  eight  miles,  to  the  head  of  Hermit  Trail, 
one  of  those  trails  descending  to  the  river  from  the  south  rim  of  the 
canyon.  This  trail  has  long  been  in  use  by  the  Indians  in  descending 
to  a  spring  about  a  thousand  feet  below  the  rim  of  the  canyon;  but  the 
lower  part  was  built  especially  for  the  use  of  tourists.  In  descending 
the  canyon,  the  hard  rocks  which  have  resisted  erosion  form  the  chief 
obstacles  to  the  building  of  a  trail.  These  are,  principally,  an  upper 
white  sandstone  and  a  lower  reddish  limestone.  These  two  formations 
tend  to  weather  into  vertical  walls,  and  it  is  only  very  rarely  that  one 
is  able  to  cross  them.    The  other  rocks  forming  the  walls  of  the  canyon, 
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are  less  resistant,  and  for  the  most  part  form  a  gentle  slope  with  some 
steep  rises  which,  however,  can  be  crossed  in  many  places. 

At  the  head  of  Hermit  Trail  there  has  been  constructed  a  rest  room 
known  as  Hermit's  Rest,  and  to  the  west  of  this  building  the  trail 
plunges  over  the  rim  of  the  canyon.  Like  all  the  other  trails,  it  is  very 
winding  and  it  takes  many  miles  of  travel  to  go  a  short  air  line  distance. 
The  limestone  at  the  top  of  the  canyon  is  the  same  as  that  which  forms 
the  great  plateaus  on  both  rims,  and  has  been  removed,  in  part,  over 
this  entire  region  in  the  same  way  that  lower  formations  have  been 
removed  from  the  lower  part  of  the  canyon.  This  is  highly  resistant 
and  forms  a  succession  of  shelving  rock  layers,  six  to  ten  feet  in  height, 
with  gentle  slopes  of  about  the  same  thickness  separating  them.  A  little 
farther  down,  after  seven  hundred  feet  of  this  rock  have  been  crossed, 
one  enters  on  the  part  of  the  trail  known  as  "The  White  Zigzags,"  which 
leads  past  and  over  the  Coconino  sandstone,  a  white  rock  that  weathers 
into  a  vertical  wall.  These  zigzags  lead  downward  for  about  three 
hundred  feet,  until  the  base  of  this  formation  is  reached,  and  at  that 
point  the  end  of  the  white  rock  is  passed  and  one  enters  the  red  forma- 
tions which  make  up  the  bulk  of  the  canyon  wall.  The  upper  part  of 
these  red  rocks  is  known  as  the  Supai  Formation,  and  forms  a  great 
series  of  terrace-like  steps  of  red  sandstone  and  shale.  These  together 
are  over  eleven  hundred  feet  in  thickness.  The  steps  are  caused  by  the 
projection  of  the  harder  layers  of  sandstone.  The  journey  across  these 
layers  is  a  long  round-about  route,  with  steep  places  and  long  gentle 
slopes.  At  one  point  a  series  of  sandstone  beds  makes  a  serious  ob- 
stacle and  across  this  the  "Red  Zigzags"  lead  down  to  a  second  and 
lower  platform.  Here  at  Santa  Maria  Springs  the  parties  are  accus- 
tomed to  stop  for  lunch  and  to  rest  before  beginning  the  further  de- 
scent of  the  canyon. 

As  one  reaches  the  base  of  the  Supai  Formation,  he  comes  out  upon 
the  top  of  a  very  prominent  butte  which  projects  from  the  walls  of  the 
canyon  far  out  into  the  interior.  This  is  known  as  Point  Lookout,  and 
can  be  seen  above  Hermit  Camp  in  figure  54. 

Point  Lookout  is  supported  by  the  great  mass  of  limestone  which 
underlies  it,  and  which  is  called  the  Red  wall  Limestone.  It  is  a  forma- 
tion five  hundred  and  fifty  feet  in  thickness  which  is  really  of  a  grayish 
color,  but  has  been  colored  red  throughout  all  its  exposed  parts  by  the 
wash  from  the  red  shale  above  it.  Throughout  most  of  the  course  of 
the  canyon  this  limestone  forms  an  impassable  obstacle,  but  at  the  east 
side  of  Lookout  Point  a  very  rough  path  with  many  zigzags  leads  down 
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what  is  known  as  the  "Cathedral  Stairs,"  the  most  difficult  part  of  the 
trail. 

All  the  rocks  forming  the  canyon  wall  above  the  base  of  this  Red- 
wall  Limestone,  belong  to  the  Carboniferous  Period — the  age  in  which 
the  great  coal  beds  of  the  world  were  laid  down.  The  rocks  below, 
however,  are  much  older,  and  are  called  the  Tonto  group.    This  group 


Fig.   54. — Hermit  Camp  at   the   foot  of   Lookout  Point, 
Grand  Canyon. 

consists  largely  of  eight  hundred  feet  of  shale  of  a  greenish  color,  and 
at  the  bottom,  a  sandstone  about  one  hundred  and  fifty  feet  in  thick- 
ness. This  great  thickness  of  shale  makes  a  broad  shelf  in  the  canyon 
wall  and  it  forms  such  a  pronounced  feature  throughout  a  great  part 
of  the  canyon,  that  it  has  been  especially  named  Tonto  Platform.  Upon 
this  platform  it  is  possible  to  travel  from  the  eastern  end  of  the  Grand 
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Canyon  nearly  to  its  western  end,  a  distance  of  something  over  eighty 
miles.  The  Hermit  Trail  crosses  its  upper  part  on  a  long  gentle  grade 
which  is  called  the  "Long  Drag,"  leading  to  a  camp  in  a  little  ravine 
in  the  surface  of  the  platform.    This  is  Hermit  Camp. 

Hermit  Camp,  shown  in  figure  54,  is  a  collection  of  bungalow  tents 
maintained  here  by  the  Fred  Harvey  Company  for  the  entertainment 
of  visitors,  and  here  one  finds  the  rest  very  much  needed  after  the  long 
ride.  Hermit  Creek,  a  small  stream  issuing  from  a  spring  in  the  Her- 
mit Basin,  supplies  water  for  the  camp,  but  everything  else  is  brought 


Fig.  55. — Boulders  along  the  bank  of  the  Colorado  river  at  the  foot  of  Her- 
mit Trail,  Grand  Canyon. 


down  from  the  rim  above.  The  base  of  the  Redwall  Limestone  is  the 
great  source  of  springs  throughout  this  region,  and  almost  all  the 
water  found  in  the  depths  of  the  canyon  occurs  at  this  level. 

After  a  short  rest,  the  party  took  the  trail  once  more,  bound  for  the 
river.  The  lower  part  of  Hermit  Trail  leads  along  and  many  times  in 
the  very  bed  of  Hermit  Creek,  which  descends  through  a  side  canyon 
into  the  Granite  Gorge,  where  it  joins  the  Colorado  river.  This  side 
canyon  is  very  narrow,  and  for  the  first  hundred  and  fifty  feet  is  bor- 
dered by  steep  cliffs  of  brown  sandstone.     Below  this  the  granite  is 
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reached  and  the  canyon  becomes  V-shaped.  The  so-called  granite  of 
the  Granite  Gorge  is,  in  reality,  an  entirely  different  type  of  rock,  being 
a  mica  schist,  a  metamorphic  rock  produced  by  the  alteration  of  other 
rock  forms.  It  is  composed  almost  entirely  of  shining  particles  of  white 
mica,  which  show  very  brilliantly  in  the  walls  of  the  canyon  wherever 
the  rocks  have  been  broken.    In  many  places  the  rock  has  been  intruded 


Fig.    56. — Monument    of    Tapeats    sandstone,    Monument 
Canyon,    Grand   Canyon. 

by  a  vein  or  irregular  injection  of  a  pinkish  granite,  and  in  this  lower 
gorge  one  finds  some  of  the  most  beautiful  of  the  rock  exposures  in 
the  canyon. 

After  many  turns,  the  mouth  of  the  creek  is  reached.  It  has  built 
up  a  broad  area  of  sand,  through  which  it  joins  the  yellowish  waters 
of  the  Colorado  just  beyond.    A  great  pile  of  boulders  here  blocks  the 
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bed  of  the  main  river  and  causes  it  to  descend  in  a  series  of  very  beauti- 
ful rapids.  The  great  amount  of  sand  and  gravel  which  is  carried 
down  by  the  main  stream  and  washed  with  considerable  force  against 
the  boulders,  has  polished  many  of  them  as  smoothly  as  marble,  and  in 
some  instances  has  etched  upon  their  surface  a  very  pleasing  and  in- 
tricate design.  Looking  upward  as  in  figure  55,  one  can  see,  close  at 
hand,  the  narrow  and  enclosing  walls  of  the  Granite  Gorge,  above  that 
the  buttes  and  mesas  formed  of  the  Redwall  limestone  and  far  away, 
forming  a  skyline,  is  the  rim  of  the  canyon  itself. 


Fig.  57. — The  Tonto  Platform,  showing  the  Tonto  Trail,  Grand  Canyon. 

Retracing  our  steps  to  Hermit  Camp,  the  party  stayed  for  the  night 
and  resumed  the  journey  on  the  following  day,  going  eastward  along 
the  Tonto  Platform  on  what  is  known  as  the  Tonto  Trail.  This  trail 
extends  for  a  long  distance  in  the  interior  of  the  canyon,  and  runs 
parallel  to  the  river,  but  the  ordinarily  used  portion  is  confined  to  that 
part  between  Hermit  Camp  and  the  Bright  Angel  Trail,  which  descends 
from  the  vicinity  of  El  Tovar  Hotel.  This,  is  a  distance  of  eight  miles 
by  the  rim  road,  but  the  many  windings  and  turnings  required  in  order 
to  cross  or  to  go  around  the  side  canyons  increase  the  distance  to 
twenty-four  miles  by  this  trail.     From  this  platform,  the  river  is  in 
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view  at  nearly  all  times,  and  the  great  height  of  the  huge  mesas  and 
walls  of  the  canyon  give  one  the  impression  of  journeying  through  a 
narrow  pass  in  a  range  of  mountains.  The  first  of  the  many  side  can- 
yons to  be  crossed,  is  known  as  Monument  Canyon  from  the  so-called 
"Monument"  an  erosion  form  carved  from  the  sandstone  immediately 
underlying  the  Tonto  shale.  This  monument,  shown  in  figure  56,  is 
about  one  hundred  and  fifty  feet  in  height,  and  the  trail  leads  past  its 
base.  A  very  good  idea  of  the  winding  nature  of  this  trail  and  of  the 
platform  which  it  traverses,  can  be  obtained  from  the  illustration  shown 


Fig.  58. — The  Indian  Garden,  showing  the  junction  of  the  Tonto,  Bright 
Angel  and  Plateau  Trails,  Grand  Canyon. 

in  figure  57,  where  the  trail  is  seen  as  a  white  line  winding  in  and  out 
to  adapt  itself  to  the  terrain  of  the  platform. 

The  Tonto  Trail  meets  the  Bright  Angel  Trail  at  the  Indian  Garden, 
shown  in  figure  58,  where  there  is  a  large  spring  which  was  formerly 
used  by  the  Indians.  In  order  to  reach  this,  they  constructed  a  trail 
leading  downward  from  the  rim,  and  this  has  been  enlarged  and  im- 
proved first  by  prospectors  who  desired  to  get  access  to  the  canyon,  and 
then  by  guides  who  wished  to  conduct  parties  over  it.  At  the  present 
time  the  trail  is  the  property  of  Coconino  County  and  is  kept  up  by 
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county  funds.  In  ascending  this  trail,  one  crosses  in  the  reverse  order, 
all  the  rocks  passed  over  on  the  Hermit  Trail.  It  is  a  much  more  direct 
route  than  the  Hermit  Trail  in  spite  of  the  many  zigzags  which  it  makes. 
Bright  Angel  Trail  is  made  possible  by  the  existence  of  a  fault  which 
has  raised  the  rocks  on  the  west  side  about  one  hundred  and  twenty- 
five  feet  higher  than  those  on  its  east  side.  In  this  way  the  two  re- 
sistant formations,  the  Coconino  sandstone  and  the  Redwall  limestone 
have  been  broken  and  the  debris  along  the  fault  makes  possible  a  path 
across  these  two  formations.    As  one  climbs  upward,  he  comes  at  one 


Fig.   59.— The   wall  of   Coconino   sandstone,  west   of   Bright  Angel   Trail, 

Grand  Canyon. 

point  face  to  face  with  the  vertical  cliffs  of  the  Coconino  sandstone 
and  is  able  to  see,  as  in  figure  59,  the  cross-bedding  which  characterizes 
this  formation,  and  which  is  probably  due  to  the  action  of  wind  or 
waves  at  the  time  when  the  sandstone  was  a  loose  and  drifting  mass  of 
sand.  At  the  lower  edge  of  the  cliff,  a  very  sharp  contact  with  the 
underlying  red  rocks  can  be  plainly  made  out.  At  the  point  where  the 
trail  crosses  the  fault,  there  is  a  small  tunnel  leading  through  a  mass 
of  the  Coconino  sandstone  and  cutting  off  a  shoulder  of  rock.  Above 
this  tunnel  the  trail  zigzags  back  and  forth,  as  shown  in  figure  60, 
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across  the  out-cropping  edges  of  the  seven  hundred  feet  of  Kaibab 
limestone  throughout  the  last  mile  of  the  trail. 

Another  excursion  was  made  to  the  eastward  of  the  Hotel  El  Tovar, 
along  the  road  leading  through  the  Coconino  forest  and  reaching  the 
edge  of  the  canyon  at  Grand  View  Point.  Here  is  situated  the  old 
Grand  View  Hotel,  which  was  erected  before  the  building  of  the  rail- 


Fig.  60. — The  upper  mile  of  Bright  Angel  Trail,  Grand 
Canyon. 

road.  It  was  once  the  headquarters  for  all  who  wished  to  visit  the 
canyon.  At  present,  however,  it  belongs  to  William  Randolph  Hearst, 
who  maintains  it  as  a  country  estate.  From  this  hotel  a  trail  extends 
into  the  canyon  and  two  more  are  near  at  hand.  These  three  were 
constructed  by  prospectors  who  discovered  copper  deposits  of  con- 
siderable richness  in  one  of  the  side  canyons,  three  thousand  feet  be- 
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low  the  rim.  However,  the  inaccessibility  of  these  ore  beds  makes  it 
impracticable  to  work  them.  From  Grand  View  Point,  excellent  views 
of  the  canyon  can  be  obtained.  Directly  across  the  river  rises  Vishnu 
Temple,  one  of  the  largest  of  the  temples  in  the  canyon,  and  behind  it 
a  still  larger  butte  called  Wotan's  Throne.  At  the  base  of  this  temple, 
the  river  makes  an  abrupt  turn  at  right  angles,  assuming  a  northerly 
course,  which  is  followed  for  many  miles,  in  fact,  until  after  the  Utah 
boundary  has  been  passed. 

Leaving  Grand  View,  the  road  again  leads  away  from  the  canyon 
to  avoid  two  or  three  small  side  canyons  and  the  rim  is  next  approached 
at  Lincoln  Point.  From  this  point  one  can  look  the  entire  length  of 
the  Kaibab  Division  of  the  Grand  Canyon,  as  it  is  situated  directly  at 
the  turn  of  the  river.  This  is  one  of  the  most  impressive  of  all  the 
views  of  the  canyon,  and  is  one  of  those  often  reproduced  in  pictures. 
Farther  along  one  comes  to  Desert  View  where  the  high  plateau  of 
the  Kaibab  limestone  drops  abruptly  to  a  lower  level.  A  little  beyond 
the  Little  Colorado  river  empties  into  the  main  stream,  marking  the 
eastern  limit  of  the  Kaibab  Division  of  the  Grand  Canyon,  beyond 
which  the  buttes  and  mesas  are  lacking.  From  here  there  is  a  remark- 
able view  over  the  Painted  Desert,  and  one  can  see  in  the  distance, 
many  isolated  rocks  and  mesas  marking  the  existence  of  higher  beds 
of  rock  which  have  been  eroded  away  from  the  main  plateau.  The 
total  distance  from  El  Tovar  to  Desert  View  is  about  thirty-five  miles. 

On  another  occasion  we  visited  Havasupai  Point.  This  is  the  most 
notable  of  all  the  promontories  jutting  out  into  the  canyon  from  the 
south  wall,  and  extends  farther  north  than  any  other.  It  lies  about 
thirty-five  miles  to  the  west  of  El  Tovar  Hotel,  and  directly  opposite 
a  very  large  amphitheatre  on  the  north  side  of  the  canyon,  called  the 
Shinumo  Amphitheatre,  after  the  creek  which  drains  it.  It  is  one  of 
the  largest  of  the  vast  recesses  which  have  been  formed  in  the  north 
wall  of  the  canyon,  and  is  due  not  only  to  the  erosion  of  the  rock  by 
the  creek,  but  also  to  two  large  faults  which  cross  that  region  from 
northwest  to  southeast.  These  two  faults  are  in  reality  the  branches 
of  one  large  line  of  displacement  which  runs  for  miles  through  north- 
ern Arizona  and  southern  Utah  and  is  known  to  geologists  as  the  West 
Kaibab  Fault.  It  is  a  displacement  of  several  thousand  feet  and  marks 
the  western  edge  of  the  Kaibab  Plateau.  It  can  be  clearly  seen  from 
the  south  side  of  the  canyon,  as  the  rocks  to  the  west  of  the  line  of 
faulting  are  bent  downward  towards  the  fault,  as  shown  in  figure  61. 

At  the  point  where  the  fault  intersects  the  north  rim  of  the  canyon, 
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there  is  a  deep  depression  in  the  plateau  level  caused  by  the  weakening 
of  the  rock  along  this  break.  This  is  called  the  Muav  Saddle,  and  con- 
nects an  outstanding  part  of  the  plateau  known  as  the  Powell  Plateau 
with  the  main  mass  of  upland  to  the  northward.  This  Powell  Plateau 
is  a  long  and  rather  narrow  projection  of  the  northern  rim,  which 
slopes  perceptibly  to  the  southwest.  It  is  almost  completely  encircled 
by  the  river  and  canyon  which  here  make  a  very  large  detour. 

The  point  where  this  fault  crosses  the  canyon  wall  is  the  division 
line  between  the  Kaibab  Division  of  the  Grand  Canyon  and  the  Kanab 


jaHBMJi 


Fig.  61.— The  Powell  Plateau  from  Pima  Point,  Grand  Canyon.  The 
downward  bending  of  the  strata  of  Powell  Plateau  as  they  approach  the 
West  Kaibab  Fault  can  be  seen  at  the  right  of  this  figure. 

Division  lying  to  the  westward.  This  division  line  is  not  an  imaginary 
one,  but  is  reflected  immediately  in  the  structure  of  the  walls  of  the 
canyon.  Throughout  the  entire  Kaibab  Division  and  as  far  westward 
as  this  point,  the  Tonto  Platform,  cut  in  the  green  shale  of  the  Tonto 
group,  has  been  the  prominent  horizontal  of  the  canyon  wall,  but  here 
the  rocks  of  the  Tonto  Division  become  more  and  more  sandy  and 
capable  of  resisting  erosion  so  that  they  begin  to  form  a  more  perpen- 
dicular cliff.    At  the  same  time  rocks  higher  up  in  the  canyon  wall  in 
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the  red  Supai  Formation,  are  becoming  more  and  more  shaly  and  west 
of  this  point  they  form  the  most  important  platform  instead  of  the 
Tonto  shales  below.  This  platform  was  named  the  Esplanade  by  Major 
Dutton,  the  first  geologist  to  devote  any  great  time  to  the  study  of  this 
canyon.  It  has  a  prevailing  red  color  in  place  of  the  greenish  shade  of 
the  Tonto  Platform.  A  little  to  the  west  of  Havasupai  Point  is  situated 
Fossil  Mountain,  formed  of  those  particular  layers  of  the  Kaibab  lime- 
stone, which  are  fossil-bearing  and  from  here  a  considerable  collection 
of  the  fossils  of  this  limestone  was  obtained. 

On  this  trip  to  Havasupai  Point,  the  party  was  fortunate  in  having 
for  its  guide,  Mr.  Wm.  Bass,  who  was  the  first  white  man  to  establish 
his  residence  at  the  Grand  Canyon,  and  who  also  operated  the  first 
camp  for  the  accommodation  of  tourists  in  that  section  of  the  country. 
Mr.  Bass  built  his  original  homestead  about  a  mile  east  of  Havasupai 
Point  on  the  rim  of  the  canyon  in  1881  and  since  that  time  has  dwelt 
here  or  in  the  immediate  neighborhood.  He  is  exceedingly  well  versed 
in  all  the  history  and  geology  of  this  region.  Guiding  a  geological 
party  was  not  a  new  experience  for  him  as  he  has  played  a  part  in  the 
work  of  almost  every  exploratory  expedition  which  has  penetrated  this 
country. 

The  burros  which  are  so  much  in  use  for  the  transporting  of  sup- 
plies in  the  canyon,  were  first  brought  here  by  Mr.  Bass.  They  were 
turned  Loose  in  the  canyon,  for  the  double  purpose  of  providing  a  source 
of  pack  animals  and  of  locating  sites  for  trails  through  the  different 
parts  of  the  canyon,  it  being  known  that  they  would  seek  out  all  ac- 
cessible places  in  their  search  for  food.  Today  the  wild  descendants 
of  these  original  burros  are  in  evidence  in  many  parts  of  the  canyon 
and  anyone  journeying  along  the  trails  will  encounter  groups  of  a  dozen 
or  more  of  these  animals.  They  found  their  way  about  among  the 
various  precipices  and  sloping  walls,  and  by  following  their  paths,  Mr. 
Bass  was  later  able  to  construct  a  trail  leading  to  the  river  from  his 
homestead.  This  gave  access  to  the  mouth  of  Shinumo  Creek,  and  by 
following  up  this  stream  he  was  able  to  reach  the  north  rim  at  Muav 
Saddle. 

In  the  course  of  many  explorations  in  the  interior  of  the  canyon, 
valuable  deposits  of  copper  ore  and  of  asbestos  were  discovered,  and 
to  profitably  work  the  latter,  a  cable  crossing  was  built  at  the  foot  of 
the  Bass  Trail.  These  different  trails  are  not  today  in  any  special 
use,  but  are  ready  for  the  time  when  easy  accessibility  will  make  this 
part  of  the  National  Park,  one  of  its  very  attractive  features.     They 
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have,  in  very  recent  years,  been  made  use  of  by  a  geologist,  Mr.  L.  F. 
Noble,  who  has  done  a  great  amount  of  detailed  work  in  this  vicinity, 
the  results  of  which  have  been  published  by  the  United  States  Geo- 
logical Survey. 

In  establishing  any  habitation  on  the  south  rim  of  the  canyon,  it 
is  necessary  to  provide  an  artificial  water  supply.  Thit  was  at  first 
obtained  by  Mr.  Bass  from  springs  situated  from  forty  to  sixty  miles 
to  the  south,  but  later  he  constructed  an  underground  cistern  or  reser- 
voir which  was  filled  with  snow  during  the  winter,  and  which  yielded 


Fig.  62. — Cliff  dwelling  near  Lincoln  Point,  Grand  Canyon. 

throughout  the  summer  cold  water  for  the  use  of  his  family.  In  April, 
1922,  an  earthquake  occurring  at  this  place,  broke  the  walls  of  this  cis- 
tern and  destroyed  its  further  usefulness. 

Throughout  all  parts  of  the  canyon  there  are  many  remains  of  the 
cliff  dwellers  and  other  Indians  who  have  at  various  times  inhabited 
the  region.  In  the  district  about  Shinumo  Amphitheatre,  these  are 
especially  numerous  and  noticeable.  The  Indians  at  one  time  had  a 
considerable  amount  of  tilled  land  about  the  springs  on  Shinumo  Creek, 
and  made  use  of  whatever  agricultural  possibilities  the  region  had. 
Their  houses  can  now  be  seen  in  various  parts  of  the  upper  wall  of 
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Fig.  63.— Isis  Temple,  Grand  Canyon. 


Fig.  64.— Shiva  Temple,  Grand  Canyon. 
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the  canyon,  and  were  constructed  out  of  the  materials  at  hand.  A  stone 
wall  was  built  across  a  recess  in  the  rock  protected  by  some  overhang- 
ing ledge  and  a  very  small  opening  was  left  as  an  entrance.  These 
structures  can  be  seen  in  many  parts  of  the  canyon,  one  near  Lincoln 
Point  at  the  extreme  east  end  being  shown  in  figure  62. 

Another  ruin,  which  perhaps  may  have  been  a  fortress  or  lookout, 
is  situated  on  the  edge  of  the  canyon  a  few  rods  east  of  Mr.  Bass' 
camp.  Today  it  is  little  more  than  a  heap  of  stones,  but  shows  that  it 
must  have  been  at  some  time  a  square  stone  building,  probably  with 


Fig.  65. — Manu  Temple,  Grand  Canyon.     Note  the  shadows  of  clouds  ap- 
pearing behind  the  temple. 

loop  holes  and  with  other  openings  for  doors  and  windows.  How- 
ever, practically  nothing  is  known  of  the  history  of  this  building,  and 
it  may  possibly  be  a  relic  of  the  early  Spanish  occupation  of  this  region. 
After  having  visited  all  the  more  accessible  points  on  the  south 
rim  of  the  canyon,  it  was  decided  that  the  most  appropriate  one  for 
our  purpose  was  a  place  near  Yavapai  Point,  about  a  mile  east  of  El 
Tovar  Hotel.  Here  one  is  faced  by  a  truly  marvelous  panorama. 
Typical  buttes  are  seen  on  the  north  side  of  the  canyon,  such  as  Isis 
Temple,  shown  in  figure  63;  Shiva  Temple,  shown  in  figure  64;  and 
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Manu  Temple,  shown  in  figure  65.  The  river  is  also  visible  in  three 
places  far  below  the  rim  of  the  inner  granite  gorge  and  across  the 
easternmost  portion  can  be  seen  the  bridge,  which,  with  its  shadow, 
forms  two  separate  lines  across  the  brownish  yellow  waters  as  shown 
in  figure  66.  The  various  trails  leading  down  from  the  canyon  rim 
and  along  the  Tonto  Platform,  as  well  as  the  trail  crossing  the  bridge, 
are  in  view,  and  the  buildings  of  Phantom  ranch  camp  maintained  in 
the  lower  part  of  the  Bright  Angel  Canyon  are  also  in  sight.     This 


Fig.  66. — The  bridge  over  the  Colorado  river,  as  seen  from  Yavapai  Point, 
Grand  Canyon.    The  bridge  and  its  shadow  form  two  faint  lines  across  the 


panorama  contains  all  the  essential  features  which  make  the  Grand 
Canyon  distinct  among  the  valleys  of  the  world. 

Having  selected  the  site,  it  was  necessary  to  devote  a  little  more 
time  to  finding  a  suitable  protected  place  for  the  artist.  The  large  can- 
vas of  the  model  was  seventy  inches  in  length  and  when  spread  out 
and  fastened  rigidly  on  its  folding  board,  acts  as  a  sail  and  the  least 
wind  from  the  landward  side  would  drive  the  canvas  and  easel  into 
the  canyon  thousands  of  feet  below.  A  sheltered  spot  was  finally 
found  a  little  beneath  the  rim  of  the  canyon  and  under  a  narrow  over- 
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hanging  ledge  which  served  the  double  purpose  of  shielding  the  artist 
from  the  wind  and  sun,  and  also  from  the  gaze  and  questions  of  the 
many  tourists  who  visit  that  locality,  which  consideration  is  of  at  least 
equal  importance  with  the  former.  However,  this  place  was  open  on 
the  canyon  side,  and  in  order  to  give  security  to  anyone  working  in 
these  narrow  quarters,  it  was  necessary  to  build  along  the  edge  an  em- 


Fig.   67. — Mr.   George   Peter,   Museum   artist,   at   work   at 
Yavapai  Point  on  the  edge  of  the  Grand  Canyon. 

bankment  of  rock  and  dirt  to  prevent  any  possibility  of  slipping  over 
the  edge  of  the  canyon  wall. 

When  this  had  been  completed,  Mr.  Peter  started  work  on  his  back- 
ground which  proved  to  be  exceptionally  difficult  on  account  of  the 
large  amount  of  detail.    Figure  67  shows  him  at  work  in  this  outdoor 
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studio  at  a  time  when  the  background  had  been  about  one-half  com- 
pleted. 

A  large  amount  of  stone  showing  the  mosses,  lichens  and  other  en- 
crusting growths  which  are  found  on  the  limestone  along  the  edge  of 
the  canyon,  was  collected.  This  was  to  form  the  basis  of  the  fore- 
ground to  be  used  later  in  the  group.  Along  with  this  material,  there 
was  sent  in  to  Milwaukee  some  of  the  sage  brush  and  other  plants 
which  are  found  at  the  edge  of  the  canyon.  When  this  had  all  been 
gathered  together,  a  car  was  secured  and  it  was  shipped  to  the  Museum, 
for  it  was  impossible  to  box  the  various  rock  slabs  as  doing  so  would 
greatly  injure  the  eroded  surfaces  which  it  was  so  necessary  to  pre- 
serve. All  this  work  occupied  nearly  six  weeks,  and  at  the  end  of  this 
time  the  party  left  its  comfortable  quarters  at  El  Tovar  Hotel  and  re- 
turned to  Milwaukee. 

Throughout  all  this  time  the  various  employees  of  the  Atchison, 
Topeka  and  Santa  Fe  Railway ;  of  the  Fred  Harvey  Co.,  Inc. ;  and  of 
the  National  Park  Service,  with  whom  we  came  into  contact,  lent  us 
every  aid  and  showed  us  every  courtesy  possible,  thus  assuring  the  suc- 
cess of  our  undertaking. 

BOTANICAL  COLLECTING  IN  SOUTHWESTERN 

WISCONSIN 

By  Huron  H.  Smith10 

The  afternoon  of  June  23rd,  1922,  witnessed  the  start  of  a  strange 
hegira,  emerging  from  the  back  door  of  the  Museum.  An  Indian  mo- 
torcycle with  sidecar  loaded  to  the  guards,  chortled  out  of  the  alley, 
bound  for  a  botanical  survey  of  the  southwestern  part  of  Wisconsin. 
There  was  some  discussion  about  Tenus  Tuttrup,  the  helper  in  botany, 
sticking  his  feet  in  his  pockets,  for  he  was  the  "fair"  sidecar  passen- 
ger. It  seemed  almost  impossible  to  find  an  available  space  remaining 
for  his  Trilbies.  Nor  was  this  all  of  the  luggage.  A  fat  trunk  had 
been  expressed  ahead  to  our  first  collecting  ground,  Black  River  Falls, 
in  Jackson  county.  The  Curator  is  shown  at  Black  River  Falls  with 
the  motorcycle  in  figure  68.  This  carried  all  of  the  collecting  gear, 
blotters,  corrugated  boards,  hickory  presses,  a  few  reams  of  tea  papers, 
our  lanterns  to  furnish  the  drying  heat,  canvas  petticoats  to  swathe 
the  drying  presses  and  confine  the  heat  to  where  it  would  do  the  most 
good,  extra  apparel  and  the  like. 


"Curator  of  Botany,  Milwaukee  Public  Museum. 
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We  started  off  vowing  we  had  no  schedule.  When  we  saw  some- 
thing interesting  along  the  road,  we  would  stop  and  investigate,  photo- 
graph it  and  ask  fool  questions  of  all  the  farmers  we  found.  If  our 
engine  shook  itself  loose  and  dropped  on  the  road,  we  wouldn't  wail 
about  the  lost  time,  but  re-cinch  it  with  a  smile.  Ofttimes  we  pon- 
dered the  scriptural  injunction  "by  the  sweat  of  your  brow."  And  as 
for  scenery,  we  were  not  even  bothered  with  a  windshield.  Of  course, 
now  and  again  we  inhaled  a  little  dust,  but  we  didn't  know  anybody 
and  nobody  could  have  recognized  us,  so  we  didn't  care. 


Fig.  68. — The  writer  at  Black  River  Falls,  Wis.,  with  the  motorcycle  used 
in  making  this  collecting  trip. 

We  carried  along  plenty  of  plates  and  films,  with  a  five  by  seven 
Eastman  view  camera  and  a  number  three  folding  pocket  kodak.  In 
all  we  got  about  seven  hundred  fine  views.  As  we  stood  on  the  country 
stock  scales,  we  weighed  just  seven  hundred  pounds.  Tuttrup  was  a 
lightweight  when  we  started,  but  the  feed  so  well  agreed  with  him 
that  he  added  ten  pounds  on  the  trip,  despite  the  strenuous  exercise. 
Our  plans  were  to  stay  in  one  locality  as  a  headquarters  as  long  as  was 
necessary  to  collect  every  "bloomin"  plant.  This  we  found  to  take  no 
more  than  a  week,  and  we  found  at  the  end  of  the  week  we  would 
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have  over  two  hundred  different  species,  with  four  duplicates  or  more 
of  each  sheet. 

So,  we  traveled  out  North  avenue  till  we  struck  route  19  and  then 
ambled  on  through  Pewaukee,  Hartland,  Watertown,  Hubbleton  with 
its  disgracefully  rough  road,  Marshall  and  Waterloo.  Four  miles  out 
from  Waterloo,  we  discovered  a  pea  viner  in  operation,  and  stopped 
to  photograph  and  ask  questions.  It  was  using  electric  motors  for 
power,  and  was  blowing  the  hulls  out  to  a  rectangular  stack,  which 
would  soon  rival  the  perfumes  of  Araby.  When  it  gets  dead  ripe  in 
the  winter,  it  is  re-apportioned  to  the  farmers  who  brought  the  vines 
to  the  machine  and  is  fed  as  silage  to  their  cattle.  No  attempt  was 
made  at  grading  or  sifting  the  peas  at  the  viner.  The  peas  were  to  be 
hauled  to  Waterloo,  where  they  would  be  packed.  Three  hours  of 
running  from  Milwaukee  brought  us  to  Madison. 

We  visited  Frederic  Cranefield,  the  editor  of  the  Wisconsin  Horti- 
cultural Magazine,  to  which  we  contribute  the  monthly  florists'  page, 
and  talked  over  the  coming  issues,  before  turning  in  at  the  City  Y.  M. 
C.  A.  We  paid  a  visit  to  the  botanical  department  of  the  University 
of  Wisconsin,  before  we  left  in  the  morning  on  route  12.  A  beautiful 
highway  it  was,  with  some  fine  hills,  leading  through  Middleton  to  Sauk 
City,  in  Sauk  county,  on  the  Wisconsin  river,  where  we  stopped  for 
dinner.  Then  we  went  on  a  mile  and  a  half  to  Prairie  du  Sac,  stop- 
ping awhile  to  see  the  Wisconsin  Power  Company's  dam.  Eight  miles 
on  the  way  from  Prairie  du  Sac,  we  stopped  on  this  side  of  the  Baraboo 
bluffs  at  Ed  Ochsner's  bee  yard  and  photographed  his  hundred  and 
eighty  hives  of  bees.  We  also  photographed  a  nest  of  the  Beewick 
wren,  which  had  built  under  the  cover  of  one  of  the  hives.  Ed  in- 
vited us  back  later  to  botanize  around  Sauk  and  Columbia  counties, 
and  we  accepted  his  kind  invitation. 

The  motor  cops  were  as  thick  as  thieves  around  Baraboo,  and  were 
in  bad  odor  with  the  traveling  public.  The  grapevine  telephone  was 
working  against  them  on  all  roads  leading  that  way,  and  travelers  urged 
to  avoid  Baraboo.  We  left  route  12  to  cross  over  to  the  new  Warner 
road,  which  we  followed  for  a  mile  and  a  half  to  Devil's  Lake,  where 
we  took  several  pictures. 

In  Baraboo,  we  remembered  William  Toole,  Sr.,  and  after  supper 
rolled  out  to  Garry-nee-Dule  to  see  him.  Scenting  an  article  for  our 
florists'  page,  we  came  back  Sunday  morning  and  photographed  the 
place  thoroughly.  This  article  appeared  in  the  October  number  of  the 
Horticultural  Magazine.    Mr.  Toole  has  reached  the  hale  age  of  eighty- 
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one  and  is  an  apostle  of  native  plants,  shrubs  and  trees  for  Wisconsin 
landscape  gardening.  Through  selection,  a  la  Burbank,  he  has  pro- 
duced some  very  sturdy,  large  ornamentals  from  native  wild  flowers 
such  as  the  Black-eyed  Susan,  shown  in  figure  69,  and  the  Orange  But- 
terfly Weed. 

After  dinner,  we  took  up  the  trail  of  12  again  at  two  o'clock,  paus- 


Fig.  69, 


-Black-eyed  Susan,  at  Garry-nee-Dule,  Baraboo, 
Wis. 


ing  for  a  landscape  of  Baraboo  just  before  we  left  the  valley.  We 
were  soon  in  Delton,  then  in  Kilbourn,  where  we  saw  the  second  power 
dam  of  the  Wisconsin  Power  Company.  Here  we  parked  our  bus  and 
made  the  three  hour  trip  through  the  Upper  Dells  of  the  Wisconsin 
river,  with  an  old,  well-informed  guide  of  the  Dells  Boat  Company. 
So  much  has  been  written  about  the  Dells,  that  we  shall  not  try  to  add 
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to  the  story,  except  to  say  that  it  surpasses  the  printed  word.  No  Wis- 
consinite  should  fail  to  see  the  Dells.  After  having  been  through  the 
famous  Watkins  and  Havana  Glens  of  New  York  State,  and  through 
many  ravines  and  glens  in  nearly  every  state  in  the  union,  including 
the  Grand  Canyon  and  many  of  our  National  parks,  we  want  to  go  on 
record  as  saying  that  the  Dells  are  unique,  and  well  worth  a  long  jour- 
ney to  see.    Of  course,  we  both  jumped  Stand  Rock. 

We  took  the  trail  again  about  six  o'clock  and  rambled  on  to  Maus- 
ton,  the  county  seat  of  Juneau  county,  for  eats  and  bed.  Monday 
morning  we  left  for  Sparta  via  12  and  21.  Two  miles  past  New  Lisbon, 
we  came  upon  Twin  Bluffs  which  we  had  to  climb  to  photograph  the 
surrounding  country.  Then  we  saw  a  sign  pointing  to  Camp  Douglas 
and  followed  to  the  Camp  to  find  them  preparing  for  the  annual  visit 
of  the  Wisconsin  National  Guard.  The  back  country  around  here  was 
all  sand  and  blueberries.  When  we  stopped  at  a  private  house  for 
dinner,  the  family  had  just  returned  in  their  Ford  from  picking  blue- 
berries. They  had  more  than  four  bushels  of  luscious  ones,  and  the 
lady  surely  knew  how  to  construct  blueberry  pies.  The  town  of  Hustler, 
where  we  ate,  must  have  been  misnamed,  unless  they  named  it  for  the 
hill  just  outside  of  town.  We  saw  several  autos  with  boiling  radiators 
as  we  passed  on  to  the  summit.  A  motorcycle  merely  radiates  against 
one's  calves.  The  views  from  the  ridge  were  fine  all  the  way  to  Clif- 
ton, where  we  again  dropped  down  into  a  valley  past  Willston,  and  en- 
countered some  real  sand  getting  into  Sparta. 

Sparta  is  a  live  town,  even  on  a  washday,  and  we  would  like  to 
have  tarried  there  a  while,  but  we  wanted  to  see  Black  River  Falls 
before  night,  so  rolled  out  on  27,  the  old  ridge  road  that  runs  south  to 
Prairie  du  Chien.  Most  of  the  road  was  good  though  rough,  there 
being  one  or  two  sand  stretches,  where  we  had  to  G.  O.  P.  (get  out 
and  push).  We  found  Black  River  Falls  a  hard  place  to  get  accom- 
modations for  impecunious  botanists.  A  deluge  of  linemen  filled  the 
hotel,  and  we  finally  located  at  the  Electric  Cafe.  We  couldn't  have 
found  a  better  place.  One  could  take  a  tempered  shower  bath  there, 
and  simultaneously  watch  the  dance  going  on  next  door.  We  retrieved 
our  trunk  and  found  kindhearted  Jim,  of  the  Black  River  Nash  Com- 
pany, willing  to  give  us  free  storage  for  the  motorcycle. 

Black  River  Falls,  on  Black  river,  is  a  juncture  point  in  the  flora 
of  Wisconsin.  Some  of  the  southern  flora  mingles  with  that  of  the 
typically  northern  region.  There  are  pine  forests  and  hardwood  forests, 
clay  and  sand,  bog  and  river  bottom.    The  motorcycle  is  a  great  time- 
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saver  in  collecting.  We  could  be  out  two  and  a  half  miles  in  a  typical 
location,  and  in  four  minutes  we  would  be  back  to  the  restaurant.  Four 
minutes  more  and  we  could  be  on  our  collecting  ground  again.  We 
covered  the  surrounding  country  pretty  well,  but  were  too  late  for  the 
Showy  Ladies  Slippers  near  Irving,  described  to  us  by  the  local  Rexall 
druggists.  We  were  in  a  fine  cranberry  bog  one  afternoon  and  collected 
a  bunch  of  Grass  Pink  orchids  and  others  less  showy. 


Fig.  70.— The  Fly  Amanita  on  the  banks  of  the  Black 
river,  Jackson  Co.,  Wis. 

The  fungi  of  Jackson  County  were  interesting  and  would  afford 
the  mycologist  a  deal  of  study.  We  noted  the  increase  of  poisonous 
species  as  we  went  north  and  photographed  a  particularly  fine  group 
of  the  Fly  Amanita  (A.  muscaria)  on  the  banks  of  Black  river  as 
shown  in  figure  70.     We  also  saw  the  Death  Angel  (A.  phalloides), 


1922]  SMITH,  BOTANY  IN   SOUTHWESTERN   WISCONSIN  119 

Frost's  Amanita  (A.  frostiana)  and  the  edible  Sheathed  Amanitopsis 
(A.  vaginata).  We  saw  a  host  of  small  Agarics  which  were  unknown 
to  us,  and  which  we  did  not  have  the  time  to  determine.  There  were 
several  of  the  Hedgehog  fungi  group  to  be  seen  in  the  boggy  woods. 
In  retrospect,  we  would  say  that  Jackson  county  was  the  richest  spot 
for  fungi  that  we  encountered  on  the  trip. 

One  afternoon  we  went  to  the  big  Hay  ward  Dam,  placed  there  on 
Black  river  by  the  government.  It  is  said  to  be  the  highest  dam  east  of 
the  Rockies.  Here  we  saw  a  few  Winnebago  Indians,  as  we  were  get- 
ting close  to  Neillsville.  New  things  were  beginning  to  be  hard  to  find 
by  Saturday  night,  and  as  we  had  collected  876  sheets,  we  decided  to 
move  to  Fountain  City,  Buffalo  county. 

Monday,  the  3rd  of  July,  we  packed  and  shipped  our  plant  collec- 
tions to  Milwaukee,  and  at  one  o'clock  hit  trail  52  through  Irving,  North 
Bend,  and  Marshland  to  Galesville,  shooting  the  new  sights  with  both 
cameras  enroute.  We  were  much  tempted  to  stay  in  Galesville,  Trem- 
pealeau county,  a  quaint,  old-fashioned  town  with  hills  on  every  side, 
one  of  the  most  scenic  locations  we  found. 

But  our  longing  to  see  the  Mississippi  bluffs  conquered,  and  after 
our  sixty  mile  downhill  trip,  we  wound  into  Fountain  City  about  six 
o'clock,  where  we  found  a  real  hotel,  The  Eagle,  with  eats  family  style, 
for  seven  dollars  apiece  a  week.  Earl  Gerlich  was  truly  an  ideal  host 
and  furnished  us  a  barn  to  store  our  machine  and  dry  our  plants.  Just 
outside  the  barn  was  a  fine  spring  piped  down  to  an  old  watering  trough. 
Fountain  City  is  a  quaint  old  town  of  nine  hundred  inhabitants,  re- 
minding us  of  hilly  towns  in  France,  clinging  to  the  edge  of  the  bluff. 
From  the  second  story  of  the  hotel,  we  could  see  into  the  basement  of 
the  house  next  door.  Here  we  found  many  congenial  spirits,  wanting 
to  help  us  further  our  work.  Ed  Baffe,  the  Italian  fisherman,  offered 
his  boat  to  explore  the  bayous  and  sloughs.  Dr.  Reinhard  brought  us 
in  a  variant  of  the  common  bull  thistle.  Road  patrolman  Hallbrecht 
directed  us  to  peculiar  spots.  John  Smoker,  who  managed  a  wild  life 
preserve  of  five  thousand  acres  on  an  island  in  the  Mississippi,  was  a 
great  help.  Chas.  G.  Weyl,  who  has  been  a  government  engineer  for 
thirty-two  years,  dredging  the  Mississippi,  knew  the  history,  flora  and 
fauna  of  the  neighborhood  like  a  book.  Mr.  Weyl  took  us  over  the 
government  boat  yard  there,  and  also  over  the  dredge,  Vesuvius,  which 
is  stationed  on  this  stretch  of  the  river.  He  showed  us  how  the  willow 
twig  mats  were  woven  and  sunk  to  form  the  wing  dams  to  keep  the 
channel  clear  and  deep,  and  altogether  made  our  stay  a  happy  one. 


120  YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.  II. 

At  John  Smoker's  request,  we  went  to  see  a  peculiar  tree  on  highway 
25,  a  couple  of  miles  south  of  town.  Many  of  the  inhabitants  knew 
about  these  trees,  though  none  knew  what  they  were.  Two  forest  rang- 
ers from  St.  Paul  gave  them  up,  so  our  curiosity  was  aroused.  These 
trees,  standing  in  a  little  grove,  the  largest  about  sixteen  inches  in  diam- 
eter, were  our  old  friend,  the  Kentucky  Coffee  tree  (Gymnocladus 
dioicus).  We  suspect  that  this  is  close  to  the  northern  limit  for  this 
species  to  occur  naturally. 

Our  largest  day's  collecting  was  done  here,  we  taking  372  sheets  on 
a  Friday.  We  found  such  an  accumulation  of  material  that  our  lan- 
tern would  not  dry  them  all  in  twenty-four  hours,  so  we  trekked  to 
Winona,  Minnesota,  and  bought  a  Kamp  Kook  stove  for  gasoline, 
which  turned  out  a  very  hot  flame  with  two  burners  and  solved  the 
drying  problem  for  the  rest  of  the  trip. 

We  strayed  away  as  far  north  as  Buffalo  City  and  Cochrane,  with 
Paul  Riediger  and  John  Smoker,  covering  only,  by  plan,  the  immediate 
vicinity  of  the  Mississippi  river  bottoms.  We  found  plenty  of  climbing 
around  Fountain  City,  where  the  bluffs  are  very  steep.  Scrambling 
over  the  bluffs  was  said  to  be  a  dangerous  pastime,  because  of  the 
many  rattlesnakes  around  the  rocks.  However,  we  did  not  find  any. 
We  saw  two  snakes,  each  seven  or  eight  feet  long,  and  each  with  eleven 
pairs  or  more  of  rattles.  They  had  been  killed  and  brought  in,  to  ex- 
hibit in  a  store  window.  Two  brothers  killed  174  of  them  in  two 
months.  There  is  a  county  bounty  of  fifty  cents  apiece  on  rattlesnakes, 
so  they  were  well  paid  for  their  trouble.  We  have  never  seen  them  so 
plentiful  in  any  place,  except  the  sea  islands  in  southern  Georgia. 
There,  on  Sapelo  Island,  in  1909,  we  saw  about  six  hundred  on  a  couple 
of  acres,  where  the  brush  fire  had  caught  them  unawares  and  killed 
them.  It  was  on  this  island  that  we  had  our  first  taste  of  rattlesnake 
steak.  A  fine  one  nearly  nine  feet  long  and  possibly  six  inches  in 
diameter  yielded  a  round  steak  quite  comparable  to  the  best  halibut. 

Fountain  City's  environs  are  still  under  the  influence  of  the  north, 
and  the  ridge  flora  is  similar  to  the  north,  while  the  river  bottom  flora 
has  more  of  the  southern  character.  The  scenery  hereabout  is  wonder- 
ful. Having  seen  the  Mississippi  clear  to  its  mouth,  we  know  that 
these  bluffs  make  it  the  prettiest  part  of  the  river.  From  our  experi- 
ence, we  should  say  that  the  entire  river  from  St.  Paul  to  past  Du- 
buque, Iowa,  is  of  this  same  character. 

Much  as  we  should  have  liked  to  stay  at  Fountain  City  and  enjoy 
the  cuisine,  we  found  that  we  had  collected  all  the  plants  that  could  be 
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identified  by  fruit  or  bloom,  so  we  cast  off  Monday  noon,  July  10th, 
bound  for  Viroqua,  Vernon  county.  Our  trip  led  us  down  route  25 
through  Marshland  and  Galesville  to  route  11,  where  we  were  con- 
stantly in  sight  of  the  Mississippi  down  through  the  rich  farming  coun- 
try at  Onalaska  into  La  Crosse.  We  didn't  tarry  long  in  La  Crosse, 
which  is  a  fine  bustling  city,  because  the  Museum  herbarium  and  the 
University  of  Wisconsin  herbarium  are  both  well  represented  from  this 
neighborhood.  It  is  on  these  herbariums  that  we  are  basing  our  coming 
manual  of  the  flora  of  Wisconsin.  So  we  ambled  out  on  route  11 
through  Coon  Valley,  where  we  had  to  detour  to  Westby  to  the  old 
ridge  road,  number  27,  and  thence  on  into  Viroqua.  The  hills  were 
steep  and  long.  A  three  mile  hill  was  the  average,  and  with  brakes  all 
set,  the  motorcycle  would  descend  in  graceful  antelope  hops.  It  was 
quite  an  adventure,  not  knowing  what  was  to  come  next.  Viroqua  is 
about  the  highest  town  in  Wisconsin.  It  is  downhill  in  every  direction 
from  there.  If  you  travel  the  ridges,  the  hills  are  not  so  bad,  but  to 
drop  into  a  valley  assures  one  of  some  pretty  rough  country.  Not 
satisfied  with  being  on  the  highest  point,  we  applied  to  Mayor  A.  E. 
Smith,  for  permission  to  photograph  the  surrounding  country  from  the 
top  of  their  water  tower,  one  hundred  and  ten  feet  higher.  He  made 
us  sign  a  statement  releasing  Viroqua  from  liability  in  case  of  accident, 
and  we  promptly  climbed  the  tower  with  our  five  by  seven  view 
camera  and  all  equipment,  and  panoramed  the  country. 

We  found  accommodations  at  Mrs.  Munyon's,  though  she  claimed 
no  relationship  to  the  notorious  doctor  of  a  decade  before.  She  boarded 
a  cement  gang,  who  were  paving  route  1 1  through  Viroqua,  and  we,  as 
motorcyclists,  were  indeed  quite  comfortable,  since  only  a  perfunctory 
toilet  was  necessary  to  prepare  for  dinner.  We  were  lucky,  too,  in 
picking  out  the  boarding  house  where  W.  Raymond  Spellum  of  the 
Nash  garage  boarded.  He  was  an  amateur  scientist  of  the  first  water 
and  helped  us  immeasurably  in  scenting  out  the  vantage  points  of  the 
country.  He  was  quite  a  hunter  and  his  bachelor  den  was  a  regular 
museum  of  the  local  fauna,  geology,  invertebrates,  insects  and  what- 
not. He  had  a  fine  series  of  the  local  lizards,  which  would  do  credit 
to  any  museum.  His  arsenal  was  an  interesting  adjunct  to  his  quarters. 
He  was  the  captain  of  the  local  company  of  the  National  Guard,  and 
had  done  service  on  the  Mexican  boarder  and  in  France.  He  took  us 
one  memorable  day  on  a  trip  through  the  wilds  of  Vernon  county  in 
his  Ford.  Some  of  the  roads,  which  he  assured  us  were  post  roads, 
could  not  have  been  found  by  any  other  than  a  native.     We  had  to 
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stop  occasionally  and  build  a  section  of  road  for  even  a  Ford  to 
traverse  in  dry  weather.  It  takes  a  lively  imagination  to  even  suppose 
such  a  road. 

Our  Masonic  brethren  took  a  lively  interest  in  us  while  we  were 
there,  and  invited  us  one  evening  to  the  dedication  of  the  new  temple 
at  Richland  Center.  Needless  to  say  we  had  a  fine  time.  Usually  our 
evenings  were  pretty  well  filled,  because  the  care  of  specimens,  chang- 
ing driers  and  such,  took  until  about  ten-thirty  p.  m.  so  that  we  might 
have  the  boards  clear  for  the  next  morning.  Then,  too,  time  must  be 
saved  each  evening  to  enter  the  day's  results  in  our  trip  narrative  book 
and  to  complete  all  records. 

Viroqua  is  in  the  heart  of  the  tobacco  district  and  fields  of  tobacco 
encroach  on  the  city  limits.  Such  natural  vistas  as  we  had  from  the 
surrounding  ridges  were  much  appreciated.  There  were  several  curi- 
ous forms  of  rock  left  standing  in  unexpected  places.  The  Three 
Chimneys  north  of  town  and  the  Monument  Rock  south  of  town  are 
doubtless  known  to  many  tourists.  We  found  a  fertile  field  for  the 
eye  of  our  camera.  Our  day  with  Spellum  was  the  biggest  day  thus  far 
with  408  sheets  collected.  He  took  us  to  a  fine  grove  of  white  pine 
and  we  saw  then  for  the  first  time  on  the  trip  the  Bladder  Nut  tree 
(Staphylea  trifolia)  and  the  Wahoo  (Evonymus  atropurpureus).  Both 
of  these  shrubs  or  trees  are  recommended  for  decorative  planting  or 
landscape  gardening.  We  have  seen  them  planted  far  north  in  Wis- 
consin, around  Wausau  and  Green  Bay,  where  they  were  thriving. 
They  are  both  meritorious  for  their  winter  fruits.  The  bladders  on 
the  bladder  nut  tree  are  sometimes  over  two  inches  long.  The  fruit  of 
wahoo  is  even  more  interesting  than  the  bittersweet  that  is  so  exten- 
sively sold  for  winter  bouquets.  We  also  brushed  around  the  edge  of 
Crawford  county  passing  through  Soldiers'  Grove.  The  Smooth  Goose- 
berry (Ribes  oxyacanthoides)  was  most  abundant  around  Vernon 
county,  and  the  bushes  were  as  full  as  they  could  stick  with  ripe  berries. 
We  really  could  have  lived  on  the  country.  The  wild  strawberries  in 
the  pine  forest  were  the  best  flavored  of  anything  we  had  discovered. 

Sunday  was  a  fine  day  for  ducks,  but  we  had  gotten  to  a  point 
where  only  three  new  species  of  plants  were  to  be  found  in  a  day,  so 
it  was  time  to  move  on,  rain  or  no  rain.  Monday  noon,  July  17th,  we 
embarked  for  De  Soto,  planning  to  go  that  way  to  Prairie  du  Chien. 
So  we  left  the  comfortable  highway  27  and  branched  out  over  101  to  De 
Soto.  Here  we  saw  a  "for-sure-enough"  rough  country,  with  roads  not 
recommended  either  north  or  south  of  there.     The  rural  mail  carrier 
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used  a  two-wheeled  cart,  and  while  101  was  a  fair  highway,  the  north 
or  south  roads  were  only  so-called.  We  had  hoped  to  see  some  of  the 
Yellow  Lotus  (Nelumbo  lutea)  along  the  river  and  we  did.  We  also 
saw  quantities  of  what  we  took  to  be  the  red-brown  Iris  (Iris  fulva), 
though  what  it  was  doing  away  up  here  in  Wisconsin,  we  couldn't 
determine.  This  was  near  Ferryville,  and  as  our  press  was  not  in 
operation,  but  on  the  way  to  Prairie  du  Chien  by  express,  we  didn't 
collect  them.  We  supposed  they  would  become  commoner  down  the 
river,  but  we  never  saw  them  again, — the  one  regret  of  the  trip.  We 
left  Ferryville  with  a  decision  to  pass  up  the  sand  and  hurry  back  to 
the  ridge  road,  so  we  took  a  long  rising  climb  up  along  the  bed  of 
Sugar  Creek,  six  miles  to  the  ridge  road.  It  was  easy  sailing  on  the 
ridge  road  and  we  were  soon  scaling  off  the  miles  through  Mount 
Sterling  to  Eastman,  where  dark  overtook  us  and  we  stayed  all  night. 
Next  morning  we  went  on  down  to  Prairie  du  Chien,  probably  the 
most  historic  spot  in  Wisconsin's  early  days. 

We  furnished  stories  of  this  city,  which  were  printed  in  the  Sun- 
day Milwaukee  Journal.  Judge  O'Neil,  who  held  forth  in  the  oldest 
courthouse  in  Wisconsin,  referred  us  to  Lawyer  Evans,  as  the  his- 
torian of  the  region,  and  we  spent  an  evening  listening  open-mouthed 
to  the  stirring  tales  of  frontier  days.  We  saw  the  first  whiteman's 
house,  brought  down  the  Ohio  river  from  Pennsylvania  on  a  boat  and 
up  the  Mississippi  to  Prairie  du  Chien,  and  set  up  there  with  wooden 
dowels.  Not  a  nail  in  the  house,  and  still  occupied  today.  He  also 
told  us  of  the  old  Astor  fur  trading  post  of  Michael  Brisbois,  which  is 
still  doing  good  service  as  Ben  Schaub's  Riverside  Machine  Shop.  In 
the  early  days,  the  Indians  came  here  to  trade  from  as  far  as  the  farther 
shore  of  Lake  Superior.  Old  Fort  Crawford's  ruins  are  in  the  south 
end  of  town  on  route  19.  Zachary  Taylor  and  Jeff  Davis  used  to  visit 
this  old  fort,  and  lived  in  the  officers'  quarters  when  here. 

We  stopped  at  the  City  Hotel,  where  Mr.  Bily's  barn  furnished  our 
workshop,  and  from  here  we  covered  the  country  for  miles  around. 
Blackberries  were  in  fine  shape  just  at  this  time  and  we  surely  had  our 
share.  Here  we  found  the  flora  taking  on  more  of  a  truly  southern 
aspect,  and  the  Mississippi  sloughs  were  interesting  places.  We  saw 
acres  of  the  large  Yellow  Lotus,  our  largest  native  wild  flower,  and 
photographed  them  quite  thoroughly.  There  are  eighteen  stations  in 
Wisconsin,  where  this  rapidly  disappearing  lily  is  found.  It  is  a  close 
relative  of  the  Lotus  of  the  Nile,  but  yellow  or  cream  color  instead  of 
purple.    We  found  it  growing  alongside  of  the  sweet  white  water  lily 
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(Castalia  odorata),  but  back  in  the  shallower  water.  Lotus  leaves  and 
flowers  are  borne  above  the  water,  while  the  white  water  lilies  rest  on 
its  surface.  A  photograph  showing  both  species  is  shown  in  figure  71. 
It  was  offered  for  sale  in  Prairie  du  Chien  at  fifty  cents  the  dozen 
blossoms.  This  species  furnishes  the  lotus  pods  that  the  department 
stores  of  large  cities  sell  for  painting.  The  "ghost  flower"  industry  is 
making  deep  inroads  on  our  native  lotus.  The  cooked  seeds  were  an 
aboriginal  Indian  food.  Here,  too,  we  found  the  Partridge  Pea  or 
wild  sensitive  plant  (Cassia  chamaecrista),  with  its  bright  yellow  pea 


Fig.  71. — Yellow  Lotus  and  Sweet  White  Water  Lily  in  Sunfish  Slough  of 
the  Mississippi  river,  at  Prairie  du  Chien,  Crawford  Co.,  Wis. 

blossoms.  So  sensitive  it  is  that  we  could  hardly  get  it  into  the  press 
before  it  would  wither  its  leaves.  We  had  our  press  ready  at  the  side, 
and  cut  and  placed  the  specimen  in  one  second,  but  hardly  before  it 
would  start  to  wilt.  There  were  several  honey  locust  trees  around 
Prairie  du  Chien,  but  we  believe  they  were  originally  planted.  It  has 
escaped  widely  and  some  individuals  have  grown  to  two  feet  in 
diameter. 

There  were  many  points  of  interest  around  Prairie  du  Chien.    One 
was  the  Prairie  City  Canning  Company,  where  at  the  foot  of  the  bluff 


1922] 


SMITH,  BOTANY  IN  SOUTHWESTERN   WISCONSIN 


125 


on  the  prairie  was  a  field  of  695,000  tomato  plants  and  135,000  cabbage 
plants,  as  seen  in  figure  72,  flourishing  to  keep  the  factory  busy.  The 
chief  industry  of  the  city  was  a  large  woolen  mill.  Near  the  river  was 
a  factory  cutting  pearl  button  blanks  from  the  river  mussels  for  a  but- 
ton factory  back  in  Amsterdam,  New  York.  We  watched  the  "clam- 
mers"  fishing  up  the  shells  and  boiling  them  open,  and  took  a  series  of 
photographs  of  all  operations. 

At  Prairie  du  Chien  the  Wisconsin  river  flows  into  the  Mississippi, 
and  the  better  to  observe  it,  we  took  the  ferry,  Wanamingo,  on  Sunday 


Fig.  72.— Prairie   du   Chien,   Crawford  Co.,   Wis.,   from  the  Brisbois   Bluff, 
showing  large  fields  of  tomato  plants. 


to  McGregor,  Iowa.  We  walked  down  the  Milwaukee  road  tracks  for 
two  miles  to  Pike's  Peak,  in  the  proposed  national  park,  and  climbed 
it  to  photograph  the  Wisconsin  side.  Figure  73  shows  the  mouth  of 
the  Wisconsin  river  flowing  into  the  Mississippi  river.  The  view  is 
more  wonderful  from  here  than  from  the  Wisconsin  side  because  the 
bluffs  are  right  at  the  edge  of  the  Mississippi,  whereas  the  bluffs  are 
three  miles  away  from  the  river  on  the  Wisconsin  side.  While  we 
were  there,  we  went  down  to  the  Pictured  Rock  canyon,  and  photo- 
graphed the  curious  whorls  of  color  in  the  sandstone  of  the  cave.    The 
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summer  before,  a  couple  were  killed  at  this  spot,  while  making  a 
picture.  The  loose  standstone  fell  and  buried  both.  McGregor  has 
only  one  dimension  and  that  is  east  and  west.  It  is  called  the  "Pocket 
City."  As  we  returned  on  the  ferryboat,  the  big  stern-wheel,  four- 
decked  "Capitol"  came  up  the  river  with  an  excursion  party  from  Du- 
buque. We  stayed  at  Prairie  du  Chien  until  Wednesday  morning,  run- 
ning up  to  920  sheets  of  specimens  one  day,  still  turning  up  new  species 
right  up  to  the  last  moment  of  our  stay  in  Prairie  du  Chien.  It  was  a 
fertile  and  interesting  field. 


Fig.  73. — Junction  of  the  Wisconsin  and  Mississippi  rivers,  showing  flood 
plains  of  the  Wisconsin  in  the  background. 

Wednesday,  July  26th,  at  eleven  in  the  morning,  we  left  Prairie  du 
Chien  bound  for  Platteville,  Grant  county.  We  were  soon  at  Bridge- 
port, where  we  paid  twenty  cents  to  cross  the  toll  bridge  over  the  Wis- 
consin river.  Rather,  it  was  a  large  bridge  and  four  small  ones,  for  the 
river  has  several  divisions  there.  It  seemed  that  any  important  bridge 
we  came  to,  was  a  toll  bridge.  Highway  19  was  being  cultivated  with 
plows  as  we  approached  a  good  hill  that  would  have  taxed  a  machine 
had  it  been  concrete,  but  we  finally  climbed  it  and  were  in  the  town  so 
romantically  named, — Patch  Grove.     Here  we  were  on  the  start  of 
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route  65,  which  was  also  in  the  process  of  construction  with  no  de- 
tours. We  arrived  at  Bloomington,  a  thriving  town  without  a  rail- 
road, for  dinner.  From  there  on  65  proved  to  be  a  fine  road  clear  into 
Platteville.  When  we  arrived  at  Lancaster,  the  county  seat  of  Grant 
county,  we  stopped  to  admire  the  court  house  with  its  statues  at  every 
corner.  One  of  them  was  the  statue  of  Nelson  Dewey,  the  first  gov- 
ernor of  Wisconsin  Territory  in  1836.  Forty  minutes  out  of  Lancaster 
brought  us  to  Platteville,  the  old  mining  town.  Inquiry  developed  that 
our  host  was  to  be  Mrs.  Alfred  Kaump,  of  512  Mineral  Street,  who 
kept  students  of  the  Normal  and  Mining  schools  during  the  winter, 
and  we  had  the  best  accommodations  we  encountered  on  the  trip. 
Every  meal  was  a  delight,  although  they  were  hard  pressed  to  gather 
enough  sweet  corn  on  the  cob  to  feed  the  visitors. 

The  roads  around  Platteville  were  fine  and  we  covered  a  good  deal 
of  Grant  county  with  its  interesting  flora.  Grant  county  will  probably 
be  found  to  have  the  greatest  number  of  species  of  any  county  in  Wis- 
consin. Yet,  it  is  one  of  the  oldest  settled  parts  of  the  state.  The 
lead  and  zinc  mines  thereabout  attracted  the  early  settlers.  It  is  a  very 
large  county  and  with  quite  a  varied  topography.  Perhaps  the  fact 
that  it  is  in  the  driftless  area,  has  given  it  such  a  wide  range  of  species. 
The  western  border  of  the  country  is  the  Mississippi  river,  and  many 
adventive  plants  have  been  introduced  by  its  spring  floods.  River 
traffic  in  former  days  doubtless  established  the  introduction  of  many 
southern  species.  The  northern  boundary  of  the  county  is  formed  by 
the  banks  of  the  Wisconsin  river,  where  there  are  extensive  sandy  flats, 
with  their  peculiar  flora.  It  was  nothing  for  us  to  be  in  Potosi  about 
twenty  miles  away  from  Platteville  on  the  Mississippi  river  in  the 
morning,  come  back  in  half  an  hour,  then  spend  the  afternoon  at  Stit- 
zer,  twenty-five  miles  in  the  opposite  direction  from  Platteville.  We 
started  our  collecting  right  in  Platteville,  widening  our  zones  till  we 
had  everything  within  a  mile  of  town.  Then  we  struck  out  to  the  river 
bottoms  of  the  Platte  river.  Here  the  vegetation  was  twelve  feet  high 
and  very  much  ranker  than  we  had  encountered  hitherto.  It  was 
curious  to  see  wild  mint  (Mentha  arvensis  canadensis)  that  usually 
grows  knee  high,  growing  higher  than  our  heads. 

Potosi  was  a  very  interesting  place  for  collecting.  It  was  a  very 
old  town  and  the  houses  looked  the  part.  British  Hollow  and  Dutch 
Hollow,  little  towns  we  passed  through,  looked  like  a  foreign  country. 
About  two  miles  down,  we  ran  out  on  the  flats  where  the  Grant  river 
empties  into  the  Mississippi,  and  collected  in  the  river  bottoms,  where 
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the  vegetation  was  very  rank.  We  saw  a  beautiful  mallow  (Hibiscus 
militaris)  growing  wild  in  huge  clumps,  as  shown  in  figure  74.  It 
looked  like  a  wild  rose  of  Sharon  and  is  entirely  worthy  of  cultivation. 
One  afternoon  we  went  out  to  the  Belmont  mound  to  see  what  sort 
of  northern  plants  we  might  find,  and  while  there  took  a  look  at  the 
first  capitol  of  Wisconsin,  built  and  used  in  1836,  when  Wisconsin  was 
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Fig.  74. — Hibiscus  militaris,  Wisconsin's  "Wild  Rose  of 
Sharon,"  in  the  Grant  river  bottoms,  near  Potosi,  Grant 
Co.,  Wis. 


a  territory.  It  is  kept  in  repair  by  the  Woman's  Clubs  of  Wisconsin, 
and  is  three  and  a  half  miles  from  Belmont.  On  the  mound  near  there, 
we  found  our  northern  flora  and  some  interesting  things  besides.  After 
making  our  collections  around  there,  we  found  we  had  been  collecting 
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in  Lafayette  county.     From  the  mound  we  had  a  good  view  of  the 
Mississippi,  which  we  estimated  was  about  twenty-six  miles  away. 

Another  afternoon  we  traveled  down  route  80  to  Cuba  City  and 
Hazel  Green,  and  on  across  the  Illinois  line  for  a  few  rods.  Down  this 
way  we  found  new  material,  not  formerly  found  on  the  trip.  Great 
patches  of  Rattlesnake  Master  (Eryngium  aquaticum)  were  in  bloom, 
and  Helianthus  of  several  species  were  coming  into  bloom.    We  were 


Fig.  75. — Tuffa  Falls  on  Blockhouse  creek,  near  Platte- 
ville,  Grant  Co.,  Wis. 

in  historic  country  and  regretted  we  did  not  have  more  time  to  make 
photographs,  but  there  was  so  much  to  collect  that  it  took  all  our  time. 
Tuffa  Falls  on  Blockhouse  Creek,  four  miles  south  of  Platteville, 
was  an  interesting  and  picturesque  collecting  ground  in  a  virgin  forest 
of  eight  hundred  acres. 
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It  was  a  stroke  of  luck  to  find  such  a  large  tract  of  virgin  forest  in 
such  an  old  section  of  Wisconsin.  Perhaps,  the  fact  that  the  tract 
had  belonged  in  the  same  family  so  long  accounted  for  its  being  intact. 
The  trees  were  mostly  hard  woods  such  as  sugar  maple,  basswood,  elm 
and  oaks.  The  falls  shown  in  figure  75  were  from  a  perennial  spring, 
dropping  over  a  fifty  foot  cliff,  that  was  covered  with  moss  and  liver- 
worts.   Ferns  and  water  plants  made  this  a  beautiful  spot.    The  side 


Fig.  76. — Pine  Knob,  near  Stitzer,  Grant  Co.,  Wis. 

hills  were  covered  with  ground  hemlock  (Taxus  canadensis)  then 
fruiting.  At  the  edge  of  the  road,  we  saw  an  eight  foot  rattler  that  had 
just  been  killed  and  hung  on  a  stake.  Near  Livingston,  we  investigated 
Pine  Knob,  where  the  altitude  furnished  the  last  stand  for  white  pines. 
This  knob,  shown  in  figure  76,  was  covered  with  northern  plants, — 
juneberries,  blueberries,  wintergreens  and  ferns.    We  made  one  trip  to 
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the  southwestern  end  of  the  county  crossing  over  to  Dubuque,  Iowa,  on 
the  toll  bridge.  This  was  a  beautiful  drive  over  route  28,  with  great 
ridge  scenery. 

We  found  that  we  had  exceeded  our  record  in  number  of  sheets, 
collecting  1,126  sheets  in  Grant  county,  but  that  new  species  were  hard 
to  find,  so  we  decided  to  move  on  and  avail  ourselves  of  Ed  Ochsner's 
Prairie  du  Sac  invitation.  Accordingly  on  Wednesday,  August  second, 
we  struck  the  trail  on  route  80  at  one  o'clock,  going  through  Arthur 
and  Livingston  to  join  route  19  at  Montfort.  Then  we  went  through 
Cobb  and  Edmunton  to  Dodgeville,  where  we  struck  off  over  route 
28  to  Spring  Green.  Route  28  was  quite  rough  after  the  rain,  also 
hilly  and  sandy.  On  one  particularly  rough  hill,  we  managed  to  break 
three  leaves  of  the  front  springs,  and  had  to  proceed  slowly  to  Prairie 
du  Sac,  getting  in  after  five  in  the  evening.  Two  hours  before  we 
arrived,  Ed  Ochsner  had  received  a  postal  card  sent  two  days  before 
from  Dubuque,  Iowa,  saying  that  we  were  coming.  He  had  made 
arrangements  with  Herbert  Stoddard's  grandmother,  Mrs.  Charles 
Stoddard,  for  our  room  and  board,  and  it  was  a  most  amicable  arrange- 
ment. We  had  an  old  curiosity  shop  of  Herb's  grandfather,  for  a 
workshop  to  dry  our  specimens  and  it  seemed  as  if  everybody  in  town 
was  our  friend.  We  took  our  "bassinet"  down  to  the  Royal  Neighbors' 
picnic  to  bring  Mrs.  Ochsner  home  from  the  park,  and  were  put  right 
to  work  in  the  men's  contest  for  sewing  the  best  buttonhole,  and  won 
the  first  prize.  Take  it  any  way  you  like,  Prairie  du  Sac  is  a  friendly 
town. 

We  traveled  morning  and  afternoon,  all  of  the  time  we  were  there, 
for  the  collecting  was  good  and  three  counties  joined  there.  Part  of 
the  time  we  were  using  the  motorcycle  and  the  rest  of  the  time,  Ed 
Ochsner  had  us  on  all  day  trips  in  his  Ford  along  with  Bob  Patterson, 
his  major  domo,  for  ballast.  A  life-time  hunter  and  woodsman,  none 
knew  the  country  better  than  Ed,  and  we  were  indeed  lucky  to  have 
such  an  observant  guide  to  accompany  us.  He  had  seen  a  different 
kind  of  water  lily  over  near  Crystal  Lake  in  Dane  county  and  sure 
enough,  it  was  the  Yellow  Lotus  (Nelumbo  lutea),  the  first  report  of 
it  from  Dane  county.  On  our  way  to  Crystal  Lake,  we  heard  a  big 
racket  at  the  water's  edge,  and  got  out  to  investigate.  We  were  aston- 
ished to  see  two  male  minks  so  busy  fighting  that  they  could  not  see  us 
nor  get  our  scent.  Although  we  four  were  standing  within  eight  feet 
of  them  for  fully  ten  minutes,  they  were  so  intent  on  fighting  that  they 
paid  no  attention.    They  fought  like  bulldogs,  getting  a  lower  jaw  hold, 
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and  squealed  and  struggled  in  the  short  grass,  rolling  into  the  lake, 
continuing  the  fight  there  under  water  or  on  top,  and  coming  out  on 
shore  again.  Finally  one  had  enough  and  ran,  the  other  after  him  with 
long  looping  jumps.  None  of  us  had  ever  before  seen  two  wild,  shy 
animals  like  the  mink,  fight,  and  probably  never  will  again.  We  were 
all  so  surprised  that  kodaks  twenty  feet  away  were  forgotten. 

From  Prairie  du  Sac,  we  collected  in  Dane  and  Columbia  counties, 
making  a  trip  to  and  upon  Gibraltar  Rock.  At  the  base  of  Gibraltar 
Rock  was  a  five-acre  field  of  wild  bee  balm  (Monarda  punctata).  We 
were  pretty  sure  it  was  naturally  seeded  as  there  was  no  sign  of  culti- 
vation. Yet  in  an  adjoining  field  there  were  several  acres  of  Russian 
sunflower  cultivated  for  silage.  The  view  from  Gibraltar  is  command- 
ing. Lake  Wisconsin,  formed  by  damming  the  Wisconsin  river  at  Prai- 
rie du  Sac,  is  in  the  foreground  and  the  Baraboo  bluffs  are  in  the  back- 
ground. The  steep  bluff  sides  were  covered  with  vegetation  and  even 
the  rocks  harbored  ferns. 

We  cannot  claim  to  have  explored  the  Baraboo  Bluffs  well,  though 
we  spent  three  days  upon  them.  There  is  a  large  amount  of  wild 
country  there,  where  fences  have  never  been  built.  Deer  trails  were  as 
well  worn  as  cow  paths,  and  the  deer  were  almost  as  plentiful,  for  the 
season  has  been  closed  in  Sauk  county  for  many  years.  One  farmer, 
on  the  edge  of  the  bluff,  had  a  twenty-acre  corn  crop  harvested  for  him 
by  the  deer.  Baxter's  Hollow  was  one  of  the  rough  wild  spots  near 
Ed  Ochsner's  bee  yard.  The  little  stream  running  down  the  hollow 
was  full  of  trout.  We  saw  more  than  fifty  in  a  wide  pool,  ranging 
from  eight  to  eighteen  inches  long.  But  when  you  can  see  them,  or 
rather  when  they  can  see  you,  there  is  no  use  wetting  a  line.  The  flora 
of  the  Hollow  is  very  interesting.  While  it  was  a  dry  August  outside 
on  the  prairie,  it  was  moist  enough  in  the  Hollow  and  orchids  and  eri- 
caceous  plants  flourished.  We  saw  quantities  of  Indian  Pipe  or  Corpse 
Plant  standing  twelve  to  sixteen  inches  tall.  One  could  easily  get  lost 
up  in  Baxter's  Hollow. 

The  prairie  flora  was  equally  interesting,  for  we  had  a  chance  to 
see  a  sand  prairie  that  had  not  been  cultivated  for  thirty-five  years,  only 
a  short  distance  back  of  Prairie  du  Sac.  The  sedges  and  grasses  of 
this  prairie  were  the  interesting  features  of  the  place,  although  there 
were  some  odd-looking  goldenrods.  Not  far  back  from  the  prairie, 
was  a  rocky  ridge  where  quite  a  colony  of  native  cactus  grew  (Opuntia 
polyacantha).  And  around  the  buffalo-grass  and  rocks  we  found  one 
large  bull  snake.    Doubtless  there  were  also  rattlers. 
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We  spent  two  days  out  at  the  Ferry  Bluffs,  or  Honey  Creek  flats, 
where  Honey  Creek  empties  into  the  Wisconsin  river,  and  found  a 
goodly  lot  of  specimens,  300  sheets  on  one  day.  We  carried  ropes  and 
let  Tuttrup  down  over  the  cliffs  to  see  a  Duck  Hawk's  nest  and  gather 
rare  ferns,  if  any.  We  suggested  that  he  might  explore  the  cliff  dwell- 
ing and  see  if  he  could  find  his  Egyptian  ancestor,  King  Tut.  While 
our  trip  was  not  for  birds,  we  saw  many  in  this  neighborhood  and  dis- 
covered a  wild  pigeon  net.  Mr.  A.  G.  Baldwin,  of  Prairie  du  Sac,  had 
this  net,  which  had  been  used  for  eighty  years  up  to  1882,  for  trapping 
the  wild  passenger  pigeons.  It  is  now  at  the  Museum,  along  with  some 
of  the  pigeons  now  extinct.  The  Wisconsin  power  dam  was  a  wonder- 
ful place  to  fish  in  the  evenings,  and  under  the  tutelage  of  Howard  E. 
("Lucky")  Baldwin,  we  found  the  right  places.  Perhaps  it  is  just  as 
well  to  be  a  little  reticent  at  this  point,  until  we  are  invited  to  join  the 
Izaak  Walton  Club. 

Needless  to  say,  our  last  stop  was  the  largest  in  point  of  sheets  col- 
lected, though  there  came  that  inevitable  day  when  we,  like  Alexander 
the  Great,  were  sighing  for  new  species  to  conquer.  This  time  came  on 
Saturday,  August  12th,  so  we  packed  our  belongings  to  bring  our  trip 
to  a  close  on  Sunday  the  13th,  for  we  were  expected  at  the  Y  Camp, 
Manitowish,  Vilas  county,  on  the  14th.  In  a  little  over  four  hours, 
we  made  the  123  miles  back  to  Milwaukee,  passing  the  State  Fair 
grounds  as  the  other  motorcycle  races  were  still  in  progress.  Total 
expense  for  the  two  for  the  entire  trip,  $306.32.  Do  you  think  you 
could  cover  2.100  miles  in  a  car,  500  miles  on  foot,  collect  6,000  speci- 
mens, live  and  gain  ten  pounds  in  two  months,  and  do  it  for  less  ? 
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SPECIAL  NOTES  AND  NEWS 

STONEHENGE  AND   THE   MOUNDS   OF   SALIS- 
BURY PLAIN 

By  George  A.  West11 

A  trip  to  Europe,  and  especially  one  to  England,  is  not  complete 
without  a  journey  to  the  famous  archeological  monument  of  Stone- 
henge  and  to  the  many  other  points  of  historical  and  archeological  in- 
terest in  its  immediate  vicinity.  In  fact,  the  whole  of  Wiltshire,  in 
southern  England,  is  of  special  archeological  interest. 


Fig.  77.— Old  Sarum  as  it  appeared  in  1922.     The  elevation  on  the  right  is 
the  site  of  the  old  Roman  fortification. 

The  city  of  Salisbury,  also  called  New  Sarum,  is  the  capitol  of 
Wiltshire  and  is  located  eighty-one  miles  southwest  of  London  and 
twenty-three  miles  from  Southampton.  It  is  at  the  confluence  of  the 
three  small  rivers,  Wiley,  Bourne  and  Avon,  and  dates  from  1220,  in 
which  year  the  cathedral,  which  is  said  to  be  the  finest  specimen  of 
English  architecture,  was  founded.  Its  spire  is  the  loftiest  in  England, 
standing  406  feet  in  height  above  the  pavement.  The  building  is  473 
feet  long,  about  half  as  wide  and  with  ceilings  eighty-one  feet  high. 

Old  Sarum,  shown  in  figure  77,  two  miles  to  the  north  of  Salisbury, 
and  now  being  excavated,  is  the  largest  ancient  entrenched  camp  in 

"President  of  the  Board  of  Trustees,  Milwaukee  Public  Museum. 
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the  Kingdom.  Once  the  site  of  a  Roman  fort,  afterwards  a  Saxon 
town,  it  stands  on  a  high  circular  mound  two  miles  in  circumference 
and  surrounded  by  three  deep  trenches  and  embankments  one  above  the 
other.  On  its  summit  are  still  to  be  seen  traces  of  walls,  ramparts,  its 
cathedral  and  its  castle.  Its  cathedral  was  removed  to  Salisbury  in 
1258.  In  the  construction  of  the  new  Cathedral,  stones  taken  from 
the  old  one  were  used. 

Here  William  the  Conqueror  assembled  all  the  barons  of  his  king- 
dom in  1086.  In  Henry  VIFs  time  it  was  almost  wholly  deserted. 
Though  without  a  house,  two  members  represented  it  in  Parliament 
until  1832.  William  Pitt,  Earl  of  Chatham,  first  sat  in  Parliament  for 
Old  Sarum  in  1735.    The  Pitt  Mansion  is  still  to  be  seen. 

A  few  miles  from  Salisbury  is  "The  New  Forest,"  covering  about 
one  hundred  forty  square  miles.  About  1068  William  the  Conqueror 
laid  waste  the  County  of  Hampshire,  causing  dozens  of  villages, 
churches,  schools  and  homes  to  be  destroyed  that  a  great  hunting 
ground  might  be  made.  Trees  were  planted  and  it  was  made  a  habita- 
tion for  wild  beasts.  The  most  severe  penalties  were  imposed  upon 
those  who  hunted  there  without  permission  from  the  Court.  While 
killing,  a  man  might  be  atoned  for  by  a  moderate  fine,  the  killing  of  a 
wild  boar  or  stag  was  punished  by  the  loss  of  an  eye.  At  the  present 
time  only  about  two-thirds  of  this  forest  belongs  to  the  Crown.  It  is 
used  by  the  public  as  a  pleasure  ground  and  affords  a  delightful  drive. 
The  scenery  is  beautiful,  but  the  pronounced  absence  of  water  is  sur- 
prising, there  being  but  one  small  stream  crossing  it.  The  heavy  timber 
is  principally  of  oak  and  beech.  Large  portions  are,  however,  grown 
up  to  underbrush  and  heather.  Here  we  saw  the  "Rufus  Stone,"  now 
encased  in  iron  to  protect  it  against  relic  hunters,  marking  the  supposed 
site  of  the  tree  from  which  the  arrow  glanced  that  killed  King  William 
Rufus  in  the  year  1100. 

A  drive  of  eight  miles  from  Salisbury  brings  us  to  the  famous  Stone- 
henge,  located  in  a  government  reservation,  six  by  twelve  miles  in  ex- 
tent, purchased  for  military  purposes  in  the  year  1900. 

The  bibliography  of  Stonehenge  and  Salisbury  Plain  comprises 
many  volumes.  The  several  theories  and  fantastic  speculations,  ad- 
vanced by  authors,  are  confusing  and  in  some  cases  without  reason. 
This  paper  is  confined  to  facts  only  and  is  based  on  the  writer's  per- 
sonal inspection  of  the  remains  during  his  visit  to  the  site  in  1922,  on 
an  examination  of  the  artifacts  secured  from  it  and  now  on  exhibition 
in  the  British  and  Salisbury  Museums,  and  on  information  contained 
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in  an  official  publication,  edited  by  Mr.  Frank  Stevens,  entitled 
"Stonehenge  Today  and  Yesterday,"  from  which  all  the  following  quo- 
tations are  taken  when  not  otherwise  indicated  and  from  which  several 
of  the  illustrations  were  made. 

It  is  hoped  that  the  contents  of  this  short  paper  may  be  of  value 
for  comparison  with  our  American  antiquities. 

STONEHENGE 
Probably  the  most  interesting  of  all  European  prehistoric  remains 
are  to  be  found  on  the  Salisbury  Plain.  There,  surrounded  by  earth- 
works for  miles  in  every  direction,  is  ancient  Stonehenge.  Figure 
78,  shows  a  bird's-eye  view  of  a  reconstruction  of  this  great  site,  while 
figure  79,  shows  a  general  view  of  the  monument  as  it  appears  today. 


Fig.  79. — Stonehenge  as  it  appears  today. 

Figure  80  shows  a  nearer  view  of  a  portion  of  the  great  outer  circle 
in  which  the  lintels  are  still  in  place,  and  also  several  of  the  outer  circle 
of  foreign  stones. 

"Stonehenge  is  a  circular  monument  (figure  78-1),  enclosed  by  a 
circular  earthwork,  and  approached  by  an  avenue  lying  northeast  and 
southwest.     Without  the  stone  circle  lie  four  Sarsen12  stones.     The 


"The  word  "Sarsen"  seems  to  be  a  corruption  of  the  word  "Saracen"  and 
came  down  to  us  from  the  Middle  Ages.  To  the  people  of  that  time  "all  stone 
circles  and  megalithic  monuments  were  the  work  of  infidels,  heathens  and  even 
the  devil  himself."  "The  Saracen  stood  for  all  that  was  antagonistic  to  Christ- 
ianity"— consequently  the  stones  of  Stonehenge,  being-  considered  heathen 
stones,  acquired  the  name  Saracen  stones,  now  shortened  to  Sarsen.  These 
"Sarsen  Stones"  of  Wiltshire  are  "the  remains  of  a  cap  of  Tertiary  sandstone 
which  once  covered  the  plain." 
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Fig.  80. — A  portion  of  the  outer  circle  of  trilithons  as  well  as  of  the  inner 
circle  of  foreign  stones,  Stonehenge. 
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Fig.  81. — A  reconstruction  of  Stonehenge,  showing  the  parts  of  the  "temple" 
in  place.    Drawing  by  the  author. 
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Hele™  stone,  (figure  78-5),  and  two  smaller  stones,  (figure  78-2  and 
3),  all  unworked,  occupy  definite  positions  with  reference  to  the  rising 
and  setting  of  the  sun  at  the  Summer  and  Winter  Solstices. 

Figure  81  shows  a  more  detailed  drawing  reconstruction  of  the 
monument  or  "temple"  itself.  "The  monument  proper,  consists  of  a 
circle  of    Sarsen  Trilithons14,   enclosing  a   circle  of   upright   foreign 


Fig.  82.— Ground  plan  of  the  "temple"  at  Stonehenge.  Drawing  by  the  author. 

stones.15    Within  these,  are  five  detached  Sarsen  Trilithons,  of  grad- 
uated height.     These  five  Trilithons  are  set  horseshoe-wise.     Before 


13The  term  "Hele"  is  applied  to  this  stone  because  it  conceals  the  sun  at 
rising  on  the  day  of  the  summer  solstice.  The  term  is  derived  from  the  Anglo- 
Saxon  verb  helan,  to  conceal. 

"The  trilith  or  trilithon  is  "a  form  of  megalithic  monument  resembling  a 
gateway,  consisting  of  two  upright  stones  supportng  a  horizontal  one. 

"The  so-called  "foreign  stones"  are  those  that  have  been  imported  and  are 
composed  of  materials  not  found  within  a  hundred  miles  or  more  of  Salisbury 
Plain.     They  may  be  generally  classed  as  of  "Syenite." 
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them  is  a  standing  horseshoe  of  foreign  stones,  and  in  front  of  the 
great  Trilithon,  a  flat  slab  or  altar  stone."  The  arrangement  of  all 
these  is  clearly  shown  in  figure  82,  which  shows  a  ground  plan  of  the 
monument. 

The  Sarsen  stones  were  obtained  from  the  immediate  vicinity.  The 
foreign  stones  must  have  been  transported  from  a  considerable  distance. 
All  the  stones  of  Stonehenge,  with  the  exception  of  the  four  without 
the  stone  circle,  have  been  worked. 

The  earth-work  encircling  the  "temple"  is  three  hundred  feet  in 
diameter.  The  avenue  leading  to  the  northeast  runs  in  a  straight  line,  and 
is  about  thirty  feet  wide  and  five  hundred  yards  long,  to  where  it  divides 
(figure  78-6)  into  two  branches,  one  going  eastward  toward  the  river 
Avon,  where  there  is  an  ancient  ford,  the  other  continuing  on  until  it 
joins  another  earth-work,  half  a  mile  distant,  called  the  Cursus  (figure 
78-7) .  This  ancient  avenue  is  bounded  on  either  side  by  a  bank  of  earth. 

THE  STONE  CIRCLES 

The  outer  ring  of  stones,  within  the  circular  earth-work,  is  about 
one  hundred  and  eight  feet  in  diameter,  and  originally  consisted  of 
thirty  hewn  Sarsen  stones  standing  twelve  feet,  six  inches  above  the 
surface  of  the  ground  with  imposts  or  lintels  mortised  to  them  which 
adds  another  three  feet  to  their  height.  The  lintels  are  fitted  together 
with  toggle  joints.  Only  sixteen  of  the  original  thirty  uprights  of  these 
"trilithons"  are  now  standing. 

The  inner  stone  circle  is  estimated  to  have  originally  consisted  of 
from  thirty  to  forty-five  upright  "foreign  stones,"  less  perfectly  hewn, 
and  bearing  no  lintels.  It  is  generally  conceded  that  there  were  forty- 
five  of  these  stones,  of  which  seven  are  still  standing  and  nine  are  pros- 
trate. Probably  only  the  hardest  and  most  durable  have  survived,  the 
softer  and  more  friable  having  disappeared  entirely.  The  action  of 
the  elements  and  the  assaults  by  unchecked  relic  hunters,  whose  work 
is  much  in  evidence  at  Stonehenge,  and  the  use  of  these  stones  in  mak- 
ing foundations  for  buildings,  account  for  this  loss. 

THE  HORSESHOES 

Within  the  last  mentioned  circle  was  originally  a  horseshoe,  formed 
of  ten  great  trilithons,  with  the  opening  to  the  northeast.  These 
trilithons  were  graduated  in  height  toward  the  southwest,  as  is  clearly 
shown  in  figure  81,  and  supported  lintels  three  feet,  six  inches  in  thick- 
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ness.  Only  two  of  these  large  uprights  are  now  standing  and  three  lie 
on  the  ground.  Several  of  them  are  known  to  have  fallen  in  1620  and 
others  on  January  3rd,  1797.  One  of  the  largest  of  these  stones  stands 
twenty-two  feet  above  the  ground  and  extends  eight  feet,  nine  inches 
into  it.  Its  mate  also  stands  twenty-two  feet  above  the  ground,  in  order 
that  they  together  could  support  a  lintel,  but  only  extends  four  feet,  six 
inches  below  the  surface. 

Within  the  outer  horseshoe  is  a  second  one,  consisting  originally  of 
fifteen  less  perfectly  hewn  foreign  stones,  of  which  but  eight  remain 
standing.  These  stones  projected  about  eight  feet  above  the  ground 
and  supported  no  lintels.  The  opening  of  the  smaller  horseshoe  faces 
in  the  same  direction  as  that  of  the  larger  one. 

THE  ALTAR  STONE 

"Lying  flat  within  these  concentric  circles  and  horseshoes  is  a  flat, 
tabular  block,  generally  known  as  the  "Altar  Stone,"  shown  in  the  cen- 
ter of  figures  81  and  82.  From  this  slab,  now  almost  buried  beneath 
the  remains  of  a  fallen  trilithon,  the  visitor  may  look  in  a  northeasterly 
direction  and,  through  the  arches  of  the  outer  circle,  observe  the  "Hele 
Stone"  or  "Friar's  Heel"  (figure  78-5),  which  stands  at  some  consider- 
able distance  from  the  main  structure.  This  stone  is  of  different  ma- 
terial from  any  of  the  others,  being  of  quartzite.  Professor  Maskelyne 
has  pointed  out  the  similarity  between  the  Altar  Stone  at  Stonehenge 
and  the  "Stone  of  Destiny"  in  the  Coronation  Chair  at  Westminster 
Abbey. 

THE  HELE  STONE  OR  FRIAR'S  HEEL 

Just  outside  the  earth-work  circle,  and  in  the  center  of  the  "avenue," 
stands  a  large  unworked  Sarsen  stone  sixteen  feet  high,  coming  to  a 
point  at  its  top,  and  known  as  the  "Hele  Stone"  or  "Friar's  Heel,"  (fig- 
ure 78-5).  The  word  Hele  is  derived  from  the  Anglo-Saxon  verb 
"helan" — "to  conceal,  and  is  applied  to  this  stone  because  it  conceals  the 
sun  at  rising  on  the  day  of  the  Summer  Solstice,"  June  21st,  the  longest 
day  of  the  year. 

Within  the  circular  earth-work,  and  lying  in  a  northwesterly  and 
southeasterly  line,  are  two  smaller  untrimmed  Sarsens  (figure  78-2  and 
3).  These,  together  with  the  "Hele"  stone,  seem  especially  placed  and 
for  a  definite  purpose.  As  before  stated,  the  "Hele"  stone  marks  the 
rising  of  the  sun  on  the  Summer  Solstice.     "The  remaining  two  mark 
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both  its  rising  on  the  Winter  Solstice,  and  its  setting  on  the  Summer 
Solstice."  The  arrangement  of  these  stones  is  of  the  highest  import- 
ance, as  it  is  from  them  and  from  their  position  that  it  is  possible  to 
form  some  conclusions  as  to  the  use  to  which  the  structure  may  have 
been  put  and  as  to  its  age. 


THE  "SLAUGHTERING  STONE" 

Just  within  the  line  of  the  earth  ring,  and  outside  the  stone  circle, 
lies  a  large  flat- topped  stone,  called  the  "slaughtering  Stone,"  (figure 


V  ,    u 


*' 


It 


zW 


Fig.  83.- 


-Construction  of  the  tnlithons  of  the  outer  circle  of  the  "temple" 
at  Stonehenge.     Drawing  by  the  author. 


78-4).  This  stone  bears  several  oval  indentations,  evidently  made  by 
pecking  with  a  sharp  instrument.  A  row  of  these  holes  has  been  worked 
across  one  corner.  The  purpose  of  these  holes,  as  well  as  the  use  to 
which  this  stone  was  put,  is  still  a  mystery.  The  idea  of  human  sacri- 
fice in  connection  with  any  ancient  remains,  seems  pleasing  to  most 
people.  And  in  connection  with  Stonehenge,  which  was  doubtless  a 
pagan  temple  of  some  sort,  of  course,  some  kind  of  slaughtering  stone 
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must  be  provided  for  "the  numberless  human  victims  whom  they  imag- 
ine were  slain  there."  Mr.  Gowland,  who  minutely  examined  the  stone 
in  1901,  believes  that  the  oval  indentations  referred  to  are  more  recent 
than  the  building  of  Stonehenge.  His  opinion  was  based  on  the  theory 
that  "had  they  been  contemporaneous  with  the  trilithons,  the  action  of 
the  water  in  the  holes,  combined  with  the  frost,  would  have  caused  a 
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Fig.  84. — Construction  of  one  of  the  trilithons  of  the 
outer  horseshoe  of  the  "temple"  of  Stonehenge.  Draw- 
ing by  the  author. 

very  much  greater  amount  of  disintegration  than  exists  today."  On 
the  other  hand,  at  a  meeting  of  the  British  Archaeological  Association 
in  1880,  at  which  time  a  visit  was  paid  to  Stonehenge,  and  "there  were, 
as  is  usual  at  such  gatherings,  papers  and  discussions  dealing  with  it, 
Mr.  William  Cunningham,  F.  S.  A.,  especially  put  on  record  the  fact 
that  his  grandfather,  Mr.  H.  Cunningham,  and  Sir  R.  C.  Hoare,  re- 
membered this  stone  as  standing  erect." 
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TENONS  AND  MORTICES 

The  trilithons  of  the  outer  circle  were  each  provided  with  "two 
tenons  worked  on  its  apex,  to  bear  the  two  lintels  or  horizontal  stones 
which  rested  upon  it."  Figure  83  shows  the  construction  of  these 
trilithons,  with  their  tenons  and  mortices.  Those  of  the  Horseshoe 
were  provided  with  but  one  tenon  each,  as  is  shown  in  figure  84.  While 
many  of  these  tenons  have  disappeared,  a  few  of  them  have  survived. 
The  tall  single  upright  pillar  in  figure  79,  shows  one  of  these  tenons 
very  plainly  and  vestiges  of  them  are  plainly  visible  in  figure  80.  Cor- 
responding mortices  were  sunk  into  the  lintels  to  admit  the  tenons. 


Fig.  85. — Flint  axes  used  in  dressing  the  stones  used  in 
the  building  of  Stonehenge.    Drawing  by  the  author. 

"The  ends  of  the  lintels  of  the  outer  circle  were  shaped  so  as  to  dove- 
tail into  one  another,  forming  what  is  known  as  a  toggle  joint"  and 
thus  keying  the  trilithons  together.  A  plan  of  the  lintels,  with  their 
toggle  joints,  is  shown  in  the  upper  part  of  figure  83.  To  this  arrange- 
ment is  probably  due  the  stability  of  Stonehenge  today. 

ARTIFACTS  FOUND  AT  STONEHENGE 

Stone  mauls  of  the  roughest  type,  weighing  from  half  a  pound  to 
more  than  sixty  pounds  have  been  found  at  Stonehenge.  One  of  sev- 
eral on  exhibition  in  the  Salisbury  Museum,  is  said  to  weigh  sixty-six 
pounds.  Many  axes  of  flint,  a  common  native  product,  have  been  re- 
covered.   These  black  flint  axes  are  chipped  to  an  edge  on  one  side  and 
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are  flat  on  the  other.  This  class  of  tool,  shown  in  figure  85,  was  used 
in  dressing  the  stones  at  Stonehenge. 

A  small  copper  stain  found,  seven  feet  below  the  surface  of  the; 
ground,  on  one  of  the  stones,  is  the  only  evidence  that  bronze  may  have 
been  known  to  its  builders.  Of  course,  the  use  of  bronze  was  not  nec- 
essary in  its  construction,  but  if  built  during  the  bronze  age,  it  is  reason- 
able to  suppose  that  some  ornament,  implement  or  weapon  would  have 
been  lost  there.  Excavations  have  been  made  in  and  about  these  ruins 
to  a  considerable  extent,  and  are  being  carried  on  in  a  scientific  manner 
at  the  present  time,  but  no  bronze  has  thus  far  been  discovered.  Time 
and  future  excavations  may,  however,  solve  the  problem. 

Stone  implements  to  the  number  of  one  hundred  and  fifteen  have 
been  found.  Picks  of  stag  horn,  such  as  that  shown  in  figure  86,  used 
in  digging  trenches  and  holes  in  the  chalk  rock  in  which  to  set  the  up- 
right stones,  are  frequently  recovered.  Six  or  eight  coins,  ranging 
from  Roman  to  recent  times,  have  been  unearthed  near  the  surface, 


Fig.  86. — Stag-horn  pick  used  in  digging  trenches  and 
holes  in  the  chalk  rock  in  which  to  set  the  upright  stones 
of  Stonehenge.     Drawing  hy  the  author. 

none  deeper  than  ten  inches.  All  of  the  one  hundred  and  fifteen  stone 
implements  "were  found  scattered  through  the  excavations  at  all  depths, 
and  even  under  the  foundations  of  one  of  the  foreign  stones." 


THE  ANTIQUITY  OF  STONEHENGE 

The  generally  accepted  theory  is  that  Stonehenge  was  a  solar  tem- 
ple. By  the  careful  observations  of  eminent  astronomers,  by  means  of 
the  "Hele  Stone,"  its  two  associates  and  the  so-called  "Altar  Stone," 
it  has  been  determined  that  the  structure  at  this  time  is  3602  years  old. 
This  result  was  arrived  at  by  means  of  the  shift  of  the  sun,  it  being 
found  that  the  sun  has,  so  to  speak,  moved  about  two  diameters  since 
the  planting  of  these  stones. 

The  late  Sir  John  Evans  stated  that  the  Bronze  Age  in  England 
might  be  set  at  1400  B.  C.  Other  authorities  set  this  age  in  Europe  at 
2000  B.  C.     As  the  flow  of  civilization  was  from  east  to  west,  it  can 
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safely  be  said  that  the  Bronze  Age  at  Stonehenge  would  be  at  a  later 
date  than  on  the  continent.  All  evidence  so  far  found,  indicates  that 
Stonehenge  was  built  as  early  as  bronze  appeared  in  England,  and  if 
it  is  not  "a  Neolithic  structure,  it  must  certainly  belong  to  the  Early 
Bronze  Period."  The  character  of  the  stone  implements  used  in  its 
construction,  as  well  as  the  stag-horn  picks,  all  go  to  substantiate  the 
conclusion  that  Stonehenge  dates  at  from  1700  to  1800  years  B.  C. 

It  was  not  built  by  the  Romans,  because  they  came  to  England  2000 
years  after  its  construction.     It  probably  could  not  be  the  work  of  the 


Fig.  87. — Two  tall  monoliths  near  Lands  End,  Cornwall,  locally  called  the 

"Pipers." 

Druids,  for  one  of  the  most  persistent  traditions  claims  that  "Stone- 
henge belongs  to  an  epoch  far  earlier  than  any  Druidism  of  which  any 
record  remains."    In  fact  its  builders  are  unknown. 


OTHER  STONE  MONUMENTS 

In  Europe  the  waive  of  conquest  always  flowed  from  east  to  west 
along  a  recognized  "megalithic  route"  marked  by  huge  stone  monu- 
ments of  the  nature  of  Stonehenge,  which,  "starting  in  India,  can  be 
traced  to  Persia,  Palestine,  Arabia,  Morocco,  Algeria,  Tunis,  Spain, 
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Portugal  and  Brittany,  finally  crossing  the  Channel  to  Devon  and 
Cornwall." 

Not  many  miles  from  Stonehenge,  is  what  is  known  as  the  "Wilt- 
shire Serpent,"  which  consists  of  upright  monoliths  set  in  the  ground 
at  some  distance  apart,  forming  a  zigzag  line  about  twenty-seven  miles 
in  length.  Figure  87  shows  two  tall  monoliths  on  the  seashore  of  Corn- 
wall, locally  called  the  "Pipers." 

Besides  Stonehenge  there  are  many  other  stone  circles  in  England. 
The  largest  of  these  is  at  Avebury,  not  many  miles  distant  from  Stone- 
henge. Its  earth  enclosure  contains  twenty-eight  and  a  half  acres.  Un- 
luckily today  it  is  in  such  a  state  of  ruin,  that  its  former  greatness  is 
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Fig.  88. — A  great  stone  circle  near  Lands  End,  Cornwall.    Locally  called  the 
"Nineteen  Merry  Maids." 

hardly  to  be  distinguished.  This  seems  to  be  of  an  earlier  date  than 
Stonehenge,  and  was  likely  its  earlier  typical  model.  In  Avebury  the 
monoliths  are  rough  and  unhewn  native  rocks.  At  Stonehenge  they 
"are  squared,  dressed  and  crowned  with  lintels."  "Whereas  the  circle 
alone  is  used  at  Avebury,  Stonehenge  has  in  addition  to  the  horseshoe, 
the  series  of  trilithons  and  foreign  uprights  and  in  this  particular  differs 
from  all  other  monuments  of  this  kind  in  the  British  Isles.  It  is  the 
climax  of  the  megalithic  monument."  Monuments  of  the  Stonehenge 
type  are  found  in  the  following  named  counties  of  South  England: 
Cornwall,  Droonshire,  Dorset,  Somerset  and  Wiltshire.  Figure  88 
shows  a  great  stone  circle  near  Lands  End,  Cornwall. 
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BARROWS  AND  MOUNDS  OF  SALISBURY  PLAIN 

Looking  in  any  direction  from  Stonehenge,  one  sees  barrows  or 
burial  mounds.  In  the  immediate  vicinity  of  Stonehenge,  Stevens  re- 
ports two  long  mounds  and  three  hundred  round  ones,  and  that  one- 
fourth  of  the  mounds  in  Wiltshire  are  to  be  found  within  a  short  dis- 
tance of  this  enclosure.  This  can  hardly  be  accidental,  and  suggests 
that  these  burial  places  cluster  about  this  ancient  temple,  as  does  the 
graveyard  about  the  European  church  of  today.  The  relations  of  at 
least  some  of  these  barrows  to  Stonehenge  are  shown  in  figure  78.  The 
Rev.  William  Gilpin,  writing  in  1798,  seems  to  have  recognized  this 
fact,  for  he  states,  "All  the  Plain,  at  least  that  part  of  it  near  Stone- 
henge, is  one  vast  cemetery" "From  many  places,"  he  says,  "we 

counted  above  a  hundred  of  them  at  once;  sometimes  as  if  huddled 
together,  without  any  design,  in  other  places  rising  in  a  kind  of  order. 
Most  of  them  are  placed  on  the  more  elevated  parts  of  the  Plain,  and 


Fig.  89. — Cross-section  of  a  long  barrow  near  Stonehenge.     Drawing  by  the 

author. 

generally  in  sight  of  the  great  Temple."  This  observation  was  made  be- 
fore the  Plain  was  broken  by  the  plow.  Many  of  these  mounds  have 
since  disappeared. 

The  long  barrow  is  regarded  as  the  oldest  form  and  is  classed  as 
belonging  to  the  Neolithic  Age.  In  Wiltshire  there  are  seventy-two  of 
these  long  mounds,  fourteen  others  have  been  destroyed  within  the 
past  century.  This  type  of  mound  is  usually  found  on  rising  ground 
and  distant  from  each  other.  They  are  from  three  to  twelve  feet  high, 
thirty  to  fifty  feet  wide  and  from  two  to  four  hundred  feet  long.  They 
usually  lie  east  and  west,  the  eastern  end  higher  than  the  western.  In 
the  highest  end  and  at  considerable  depth,  is  found  the  original  inter- 
ment. Intrusive  burials  are  common  in  these  long  ridges,  as  is  the  case 
in  our  Wisconsin  mounds.  The  earth  from  which  these  long  mounds 
are  built  was  dug  entirely  from  either  side  of  the  elevation,  leaving 
trenches  which,  strange  to  say,  do  not  pass  around  the  ends  of  the  bar- 


1922] 


WEST,   STONEHENGE 


149 


row.     Figure  89  gives  a  cross-section  of  one  of  these  long  barrows, 
showing  the  depression  on  either  side. 

The  only  artifacts  found  in  this  type  of  mound  are  finely  wrought, 
leaf-shaped  flint  arrowheads,  similar  to  the  one  shown  in  figure  90, 
and  rough  hand  made  undecorated  pottery.  The  intrusive  burials,  how- 
ever, are  frequently  associated  with  bronze  and  even  with  iron,  indicat- 
ing that  the  deceased  belonged  to  a  later  age. 
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Fig.  90. — Leaf-shaped  flint  arrowhead  found  in  a  long 
barrow,  Stonehenge.    Drawing  by  the  author. 

The  best  authorities  believe  the  long  barrow  to  represent  the  oldest 
form  of  regular  sepulcher  in  England,  but  it  is  highly  improbable  that 
they  have  any  connection  whatever  with  Stonehenge  or  its  builders, 
their  antiquity  being  even  greater  and  their  builders  a  different  race. 

The  round  barrows  of  Wiltshire  still  number  fully  two  thousand 
which  can  be  divided  into  three  classes — the  Bowl,  the  Bell  and  the 


Fig.  91. — Cross-section  of  a  bowl  barrow,  Stonehenge.    Drawing  by  the  author. 

Disc  barrow.     Within  a  short  distance  of  Stonehenge  can  be  found 
three  hundred  round  barrows. 

The  bowl-shaped  barrow  much  resembles  the  burial  mounds  of  Wis- 
consin. It  takes  its  name  from  its  resemblance  to  an  inverted  bowl. 
A  section  of  one  of  these  mounds  is  shown  in  figure  91.  This  type  is 
the  most  frequently  encountered  type  of  earth-work  in  England.  Its 
diameter  ranges  from  twenty  to  sixty  feet,  with  a  height  of  from  three 
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to  five  feet.    These,  like  all  barrows  of  the  Plain,  were  built  of  material 
most  easily  accessible. 

The  bell-shaped  barrow  is  said  to  be  more  common  and  more  beauti- 
ful in  Wiltshire  than  in  any  other  part  of  England,  and  reaches  its  high- 
est state  of  development  near  Stonehenge.  The  graceful  form  of  this 
barrow  is  shown  in  figure  92,  while  figure  93  shows  its  cross-section. 


Fig.  92. — Bell  barrow,  Stonehenge.     Drawing  by  the  author. 

Unlike  the  long  barrows,  they  are  entirely  surrounded  by  a  circular 
ditch  or  trench  from  which  the  material  was  taken  with  which  to  build 
the  mound.    "Within  the  ditch  is  a  circular  area  from  which  the  mound 


Fig.  93. — Cross-section  of  a  bell  barrow,  Stonehenge.    Drawing  by  the  author. 

rises  from  five  to  fifteen  feet  in  graceful  conical  form."  The  diameter 
usually  exceeds  one  hundred  feet,  making  an  impressive  elevation.  The 
largest  mound  of  this  type  in  the  British  Isles  is  located  on  Salisbury 
Plain. 

The  disc  barrow  was  "so  named  by  Dr.  Thurnam,  the  great  barrow 
expert,  from  its  resemblance  to  a  flat  dish,  surrounded  by  a  deep  rim." 
As  is  shown  in  figure  94,  it  consists  of  a  circular,  level  area,  about  a 
hundred  feet  in  diameter,  surrounded  by  a  ditch,  with  its  bank  on  the 
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outside.  Its  cross-section  is  shown  in  figure  95.  In  the  center  of  the 
disc  rises  one  and  sometimes  two  minute  mounds,  not  more  than  a  foot 
high,  under  which  was  placed  the  sepulchral  deposit.    Local  archeolo- 


Fig.  94. — Disc  barrow,  Stonehenge.    Drawing  by  the  author. 
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gists  claim  that  more  of  this  type  of  mound  are  found  around  Stone- 
henge than  in  any  other  part  of  that  country. 


Fig.  95. — Cross-section  of  a  disc  barrow,  Stonehenge.    Drawing  by  the  author. 


THE  INTERMENTS 

In  the  round  barrows  it  is  not  uncommon  to  find  that  the  body  had 
been  cremated  before  interment.  In  the  bowl-shaped  and  bell  types, 
about  three  out  of  four  bodies  have  been  so  disposed  of.  "Almost  with- 
out exception,  the  disc  barrow  contains  only  one  cremated  remains. 
The  existing  impression  is  that  these  three  forms  of  round  barrow 
were  in  use  at  one  and  the  same  time,  but  that  the  bell  and  that  of  the 
disc  is  the  latest  form  of  all." 

In  all  the  round  barrows  the  bodies,  which  were  not  cremated,  were 
buried  in  a  crouching  position  and  seldom  facing  the  east,  as  was  often 
the  custom  with  Wisconsin  Indians.  The  graves  range  in  depth  from 
a  few  inches  to  as  much  as  six  feet  below  the  natural  surface.  Some- 
times blocks  of  stone  were  placed  over  the  remains.  When  burial  by 
cremation  was  made,  "it  is  evident  that  the  actual  rite  of  burning  took 
place  elsewhere,  and  that  the  calcined  remains  were  brought  to  the 
Plain  for  burial."    In  some  cases,  the  ashes  were  conveyed  to  the  spot 
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Fig.  96.— A  small  burial  urn,  Stonehenge.     Drawing  by 
the  author. 


Fig. 


-A  large  burial  urn,  Stonehenge. 
the  author. 


Drawing  by 
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in  some  rude  form  of  cloth;  most  frequently  in  Wiltshire  they  were 
deposited  in  urns.  The  proportion  of  urn  burials  there  is  as  three  to 
one.    A  typical  urn  is  shown  in  figure  96. 

"The  urns  were  sometimes  placed  upright,  at  others  they  were  in- 
verted, the  latter  being  the  more  common  custom.  The  mouths  of 
these  urns  were  frequently  stopped  with  clay  or  closely  packed  with 
flints.    The  urns  vary  in  size  considerably,  from  nine  inches  to  fifteen 


Fig.  98. — An  incense  cup   from  Normantondown,  near 
Stonehenge.    Drawing  by  the  author. 

in  height,  and  from  about  a  pint  to  more  than  a  bushel  in  capacity.  A 
veritable  giant  rather  over  two  feet  high,  the  largest  of  its  kind  here- 
tofore found  in  Wiltshire,  is  preserved  in  the  Salisbury  Museum.  An- 
other, only  two  inches  less  in  height,  was  recovered  from  a  barrow 
within  a  third  of  a  mile  from  Stonehenge."  One  of  these  large  urns 
is  shown  in  figure  97. 


Fig.  99. — A  gold-plated  cone,  Stonehenge. 
the  author. 


Drawing  by 


"In  most  cases  various  objects  were  found  associated  with  these 
interments,  such  as  drinking  cups,  food  vessels,  incense  cups,  such  as 
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that  shown  in  figure  98,  weapons  and  ornaments."  Sometimes  the  or- 
naments were  of  gold  and  silver.  Figure  99  shows  a  gold-plated  cone 
and  figure  100,  shows  an  ornament  of  gold. 


Fig.  100. — A  gold  ornament,  Stonehenge. 
Drawing  by  the  author. 

The  clay  vessels  are  extremely  primitive,  and  are  moulded  by  hand, 
showing  no  trace  of  the  use  of  the  potter's  wheel.    The  firing  is  poor, 


Fig.  101. — A  pottery  vessel  ("grape  cup") 

from  Stonehenge.     Drawing  by 

the  author. 

and  the  decoration  is  simple  lines  and  dots,  thumb  and  thumb  nail 
marks,  with  no  circles  or  animal  forms.  One  of  the  more  elaborate  of 
these  vessels  is  the  "grape  cup"  from  Stonehenge,  shown  in  figure  101. 


1922]  WEST,   STONEHENGE  155 

THE  CULTURES 

Human  remains  found  in  the  round  mounds  average  five  feet,  nine 
inches  tall,  while  those  from  the  long  ones  are  about  three  inches 
shorter.  It  would  seem  that  the  shorter  race,  armed  only  with  clubs 
and  stone  implements,  gave  way  before  a  taller  one  armed  with  metal 
and  "possessing  a  higher  culture."  The  crania  secured  from  the  long 
mounds  are  of  a  long-headed  type,  while  those  from  the  round  mounds 
are  of  a  round-headed  race.  This  does  not  necessarily  mean  that  the 
round-headed  race  exterminated  the  long-headed  one.  "It  is  far  more 
probable  that  a  similar  condition  existed  to  that  which  obtains  today 
in  America,  where  stone-using  aborigines  are  slowly  vanishing  and 
giving  place  to  an  Eastern  invasion  which  has  gradually  displaced 
them." 

THE  WHITE  HORSE 

Not  far  from  Stonehenge  and  in  the  direction  of  Cornwall,  at  a 
place  called  Uffington,  is  White  Horse  Hill,  856  feet  high,  so-called 
from  the  huge  figure  of  a  horse  370  feet  in  length,  cut  in  the  turf.  It 
has  existed  there  for  more  than  1000  years,  and  is  said  to  have  been 
made  by  Alfred  the  Great  to  commemorate  his  victory  over  the  Danes 
at  Ashdown  in  871.  The  deep  road  gulley  below  the  White  Horse  is 
called  the  Manger.  On  the  other  side  of  the  Manger  is  Dragon's  Hill, 
where  St.  George  is  said  to  have  slain  the  dragon.  Wayland  Smith's 
Forge,  immortalized  by  "Kenilworth,"  lies  on  the  ridgeway  about  one 
mile  to  the  west. 

There  are  in  the  British  Isles,  several  other  white  horses  of  this 
type.  They  are  white  because  of  the  fact  that  the  bluffs  upon  the  sides 
of  which  they  are  located  are  composed  of  a  white  chalky  rock,  and 
the  form  of  the  horse  is  produced  by  clearing  away  the  vegetation. 
The  various  communities  in  which  these  antiquities  exist  have  for  cen- 
turies carefully  preserved  them  in  their  original  form. 


CONCLUSION 

In  speaking  of  the  prehistoric  remains  of  Wiltshire,  Wells,  in  his 
"Outline  of  History,"  truly  says  that  "The  dimensions  of  this  center 
of  a  faith  and  a  social  life  now  forgotten  altogether  by  men  indicate 
the  concentrated  efforts  and  interests  of  a  very  large  number  of  people, 
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widely  scattered  though  they  may  have  been  over  the  west  and  south 
and  center  of  England." 

Stonehenge  has  withstood  to  a  certain  extent,  at  any  rate,  the  van- 
dalism of  an  old  inhabited  country,  and,  after  all  these  centuries,  still 
presents  enough  of  its  original  form  so  that  we  may  reconstruct  to 
some  degree  its  ancient  life.  As  a  great  temple  of  the  sun,  we  may 
well  imagine  it  in  its  full  glory,  with  its  concourse  of  worshippers  and 
its  powerful  priesthood  assembled  for  some  special  ceremony.  The 
picture  is  a  pleasing  one  and  we  might  draw  further  upon  our  imagina- 
tions, but  the  investigations  now  in  progress  at  Stonehenge  will  prob- 
ably add  still  further  to  our  specific  knowledge  regarding  this  great 
monument  and  its  builders. 

Fortunately,  Great  Britain  in  recent  years  is  putting  forth  every 
effort  for  the  preservation,  and,  in  some  cases,  the  restoration  of  its 
antiquities.  Thus  Stonehenge,  the  greatest  of  all  early  monuments  in 
the  British  Isles,  if  not,  indeed,  of  all  Europe,  is  assured  complete 
protection  and  thorough  investigation.  No  trip  to  Europe  can  ever  be 
really  complete  without  a  visit  to  this  wonderful  old  site. 

THE  "USE"  IN  MUSEUM 

By  R.  S.  Corwin1^ 

Most  all  the  citizens  of  Milwaukee  know  about  the  "use"  in 
Museum, — their  Museum.  Perhaps  a  few  do  not;  and  perhaps  a  few 
who  do  are  not  following  up  the  hunch  they  have ;  hence  this  reminder. 
But  judging  from  the  three-quarters  of  a  million  visitors  during  the 
past  year,  we  may  say  that  the  people  of  the  city  have  found  the  Mil- 
waukee Public  Museum  a  very  useful  institution. 

It  would  be  cause  for  rejoicing  all  round  if,  during  1923  enough 
additional  citizens  made  this  discovery  to  bring  the  total  number  of 
visitors  for  the  year  up  to  an  even  million, — and  finally  to  break  the 
attendance  records  of  all  other  museums  in  the  country.  The  Museum 
is  confidently  expecting  an  increased  number  of  visitors,  because  it  is 
offering  a  more  attractive  and  varied  service  than  ever  before.  This 
service  consists  of  visual  instruction  which  the  Museum  renders  by 
means  of  its  exhibits ;  its  illustrated  lectures ;  and  its  many  loan  mate- 
rials of  educational  and  illuminating  character.  By  taking  advantage 
of  what  the  Museum  has  to  offer,  the  public  of  Milwaukee  can  benefit 
individually,  and  as  a   community,  and  at  the   same  time  help  the 

"Supervisor  of  Museum  Extension.  Milwaukee  Public  Museum. 


1922]  CORWIN,  THE  "USE"  IN  MUSEUM  157 

Museum  boost  its  attendance  over  the  million  mark.  And  best  of  all, 
it  will  enable  the  Museum  to  fulfill  its  ultimate  destiny,  service  to  the 
general  public. 

No  other  museum  has  such  exhibits  that  compare  in  size,  substance, 
and  teaching  value  with  the  Anthropology  and  History  groups  in  the 
Milwaukee  Public  Museum.  These  groups,  studiously  designed  and 
carefully  executed,  depict  scenes  from  the  lives  of  different  races  of 
North  American  Indians,  and  from  the  major  wars  in  which  the  United 
States  has  taken  part.  To  these  are  being  added  sixty  supplementary 
miniature  groups  which  will  amplify  the  ethnological  and  historical 
lessons  begun  by  the  larger  groups.  The  Zoology,  Botany  and  Geology 
Departments  are  also  employing  the  "group"  method  to  "sell"  the 
public  their  respective  lines  of  instruction.  These  "environmental" 
groups,  whether  life-size  or  miniature,  are  so  arranged  that  each  tells 
its  own  story  at  a  glance,  each  element  of  the  group  has  its  proper  set- 
ting and  is,  therefore,  self-explanatory.  There  are  also  vast  exhibits, 
of  the  ordinary  sort,  specimens  arranged  in  cases,  each  with  its  de- 
scriptive label.  A  careful  examination  of  these  groups  and  of  the 
other  exhibits  in  the  Museum  will  yield  to  the  visitor  information 
which  he  ought  to  possess  and  will  provide  him  with  suggestions  as  to 
interesting  subjects  for  reading. 

LECTURES 

In  the  midst  of  their  industry,  the  people  of  Milwaukee  are  not 
going  to  neglect  opportunities  to  continue  self-instruction.  If  they 
have  not  time  for  study,  at  least  they  will  find  time  to  attend  the  enter- 
taining and  informative  lectures  to  which  the  Museum  extends  a 
cordial  invitation.  From  the  different  series  of  lectures,  young  and 
old  will  obtain  something  to  their  taste  and  inclination. 

For  the  adult  public,  the  Museum  provides  its  course  of  Sunday 
lectures,  on  popular  subjects,  each  one  delivered  by  the  best  talent  avail- 
able :  travelers,  scientists,  and  authors ;  and  each  illustrated  with  colored 
lantern  slides,  or  with  motion  picture  films.  These  attractive  lectures 
already  draw  a  greater  number  of  people  than  can  be  seated  in  the 
Lecture  Hall,  thus  requiring  that  the  speaker  deliver  his  talk  in  the 
evening  as  well  as  in  the  afternoon. 

There  is  also  the  Wednesday  Evening  course  of  illustrated  lectures 
by  members  of  the  Museum  staff.  For  the  present  year  the  course 
comprises  a  number  of  symposia  of  general  subjects:  Wisconsin;  the 


158  YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.  II. 

Northwest  Pacific  Coast ;  Plant  and  Animal  Development ;  as  well  as 
some  miscellaneous  topics.  Good  attendance  at  these  lectures  attests 
the  appreciation  by  the  public  of  these  talks  by  the  Museum  staff. 

Mention  may  be  made  of  the  special  lectures  given  Wednesday  and 
Saturday  afternoons,  adapted  to  the  needs  of  High,  Technical,  and 
Grammar  School  pupils.  The  Museum  also  is  pleased,  during  the  cur- 
rent season,  to  invite  the  public  to  a  series  of  lectures  on  Gardening  and 
Animal  Husbandry,  put  on  by  Officials  of  the  Milwaukee  County 
School  of  Agriculture  and  Domestic  Economy. 

In  a  separate  class,  perhaps,  should  be  placed  the  Grammar  School 
Lectures  to  pupils  in  the  grades  from  5th  to  8B,  inclusive.  Especially 
designed  to  correlate  with  the  school  work  of  the  particular  grade 
attending  it,  each  lecture  is  supplemented  by  an  hour  in  the  exhibition 
halls  of  the  Museum  during  which  the  pupils  view  the  exhibits  pertain- 
ing to  the  subject  of  the  lecture.  The  8B  grade  which  at  school  is 
studying  the  industrial  geography  of  Wisconsin,  is  given  a  lecture  on 
"The  Industrial  History  of  Our  State" ;  the  7th  grade,  just  beginning 
United  States  history,  is  told  about  "The  Indians  of  North  America" ; 
and  so  on. 

While  in  the  exhibition  halls  each  pupil  is  provided  with  a  sheet  of 
"Floor  Notes"  which  specifies  the  exhibits  relating  to  the  lecture,  and 
assists  him  in  finding  them.  In  addition,  the  Museum  attendants  are 
entirely  at  the  disposal  of  the  pupils  to  show  them  any  exhibit  and  to 
explain  it.  This  sort  of  service  is  meeting  with  general  approval.  The 
young  people  enjoy  it;  and  after  learning  about  an  exhibit,  bring  their 
parents  to  see  it  the  following  Sunday.  Teachers,  especially  those  in 
schools  where  illustrative  material,  either  pictures  or  specimens,  is  not 
abundant,  welcome  the  opportunity  to  show  their  classes  the  Museum's 
collections  and  exhibits,  thus  giving  them  correct  knowledge  of  the 
actual  appearance  of  what  they  are  studying. 

SLIDES  AND  FILMS 

In  the  schoolroom  the  easiest,  clearest,  and  most  readily  compre- 
hended way  in  which  a  teacher  can  "get  across"  a  lesson  is  to  "say  it 
with  slides."  For  geography  lessons  particularly,  lantern  slides  are 
practically  indispensable.  Imagine  the  difficulty  of  giving  a  class  a 
correct  idea  of  Argentina,  for  example,  without  slides  showing  the 
pampas,  the  mountains,  the  peoples,  animals,  and  products  of  the  coun- 
try.   What  a  laborious  task  to  make  Argentina  appear  different  from 


1922]  CORWIN,  THE  "USE"  IN  MUSEUM  159 

any  other  country  described  in  the  text-book !  Again,  try  to  realize  how 
little  exact  information  classes  in  industrial  geography  of  Wisconsin 
derive  from  their  studies,  unless  they  either  visit  the  scene  of  the  indus- 
tries and  actually  observe  the  operations,  or  see  them  projected  on  the 
screen  by  means  of  lantern  slides  or  films.  It  is  unfortunately  true  that 
pupils  in  several  of  the  city  schools  are  absolutely  lacking  in  correct 
ideas  of  the  agricultural  methods  and  the  products  of  their  own  state. 
Obviously,  such  pupils  cannot  be  taken  to  the  farms  and  dairies  for 
first-hand  information  of  these  things.  But  it  is  entirely  possible  to 
convey  to  them  reasonably  definite  notions  about  farming  and  dairying 
operations  by  means  of  lantern  slides.  Teachers  in  schools  not 
equipped  with  projection  apparatus  have  testified  to  the  difficulty  of 
presenting  this  subject  without  slides. 

Natural  history  lessons  are  best  taught  with  actual  specimens  as 
illustrative  material,  but  specimens  or  even  models  of  the  different 
plants  and  animals  are  not  easily  obtainable.  What  better  substitute 
for  specimens  could  be  asked  than  colored  lantern  slides  ? 

To  meet  this  great  need  for  illustrative  material  in  class  work  the 
Museum  maintains  a  collection  of  over  32,000  lantern  slides,  most  of 
which  are  colored,  and  all  of  which  can  be  borrowed  by  the  Milwaukee 
schools.  Many  of,  these  are  made  up  into  sets  on  definite  subjects  and 
can  be  obtained  on  short  notice.  The  remainder  of  the  collection  can 
also  be  borrowed,  the  slides  being  selected  and  the  sets  assembled  as 
desired,  on  any  topic  of  Natural  Science,  Anthropology,  History, 
Travel,  or  Natural  Resources. 

Primarily  for  the  benefit  of  the  grade  teacher  whose  time  is  taken 
up  with  numerous  duties,  the  Museum  revised  many  of  its  loan  sets  of 
lantern  slides,  and  during  the  summer  vacation,  prepared  a  new  cata- 
logue of  such  sets.  In  this  catalogue  the  sets  are  grouped  according  to 
the  grades  for  which  they  are  intended.  The  arrangement  of  slides  in 
the  sets  and  the  order  of  the  sets  in  the  catalogue  are  based  upon  the 
study  outlines  from  the  office  of  the  Superintendent  of  Schools,  as 
checked  by  the  experience  of  the  Museum  in  loaning  slides  in  past 
years.  That  the  new  arrangement  facilitates  the  selection  of  slides  by 
teachers  of  different  grades  is  demonstrated  by  the  fact  that  twice  as 
many  slides  were  borrowed  by  schools  in  1922  as  in  1921. 

The  Museum  desires  to  increase  its  circulation  of  slides,  but  it  is 
more  desirous  of  extending  its  slide  service  to  a  greater  number  of 
schools  than  take  advantage  of  it  at  present.  And  so,  any  6A  teacher 
who  wants  a  set  of  slides  on  "Cotton"  or  "Irrigation,"  or  the  8B 
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teacher  who  desires  slides  illustrative  of  the  Pea  Canning  Industry  or 
other  Wisconsin  Industry,  has  but  to  call  up  Grand  5144  to  reserve 
such  slides  for  use  in  class.  Other  sets  of  slides  are  provided  for  other 
grades  and  subjects  throughout  the  whole  course  of  study. 

These  slides,  if  not  previously  reserved  by  one  of  the  Public  Schools 
of  the  City,  are  gladly  loaned  to  any  Society,  Church,  or  other  organi- 
zation for  entertainment  or  instructive  program. 

At  present  the  Museum  owns  a  library  of  approximately  fifty 
motion  picture  films  of  geographical  and  industrial  subjects,  which  it  is 
loaning  to  the  city  schools  and  to  the  general  public.  It  is  also  renting 
educational  films  which  it  supplies  to  a  circuit  of  Grammar  Schools  at 
the  rate  of  from  three  to  four  each  week.  In  the  selection  of  these 
films  and  the  preparation  of  the  schedule,  the  principals  and  teachers 
participating  in  the  service  are  consulted,  with  the  result  that  they  are 
able  to  show  a  particular  film  at  the  time  they  wish  to  screen  it.  Geog- 
raphy, History,  Civics,  and  Natural  History,  are  the  subjects  in  which 
the  films  are  most  commonly  used.  The  testimony  of  the  instructors 
is  generally  favorable  to  films  for  teaching  purposes,  though  in  some 
instances  it  is  reported  the  lesson  would  have  been  more  comprehen- 
sible, if  the  teacher  had  employed  slides  in  presenting  it. 


SPECIMEN  LOANS 

For  teachers  and  others  who  prefer  to  show  actual  specimens  to  their 
pupils,  the  Museum  provides  a  large  assortment  of  Natural  History  and 
Archeological  objects,  all  of  which  can  be  borrowed  upon  application. 
This  collection  of  loan  materials  includes  mounted  mammals  and  birds ; 
sets  of  insects;  minerals  and  botanical  specimens;  and  certain  Baby- 
lonian and  Wisconsin  archeological  objects.  Any  of  this  material  is 
obtainable  by  personal  application,  but  in  case  of  a  request  for  a  large 
number  of  mounted  birds,  delivery  is  made  to  the  borrower  through 
local  express  service. 

The  outstanding  feature  of  the  Museum's  loan  collections  is  their 
availability.  When  this  wealth  of  illustrative  material :  slides  ,  films , 
and  mounted  specimens,  can  be  had  for  the  asking,  there  would  appear 
scant  need  for  any  pupil  in  the  city  schools  not  to  have  the  benefit  of 
it.  Borrowing,  as  a  habit,  becomes  entirely  commendable,  when  the 
loan  secured  is  illustrative  material  to  be  shown  to  school  children ; — 
and  the  interest  is  all  theirs. 
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THE  CHILDREN'S  ROOM 

A  form  of  visual  instruction  recently  adopted  at  the  Museum,  and 
one  which  is  already  producing  creditable  results,  is  the  work  carried 
on  in  the  Children's  Room. 

This  part  of  the  Museum  is  devoted  entirely  to  the  interests  of  the 
young  people  of  the  city,  from  primary  to  high  school  ages.  The 
exhibits  are  of  an  elementary  nature  to  attract  the  child's  attention  and 
awaken  in  him  a  desire  to  learn  more  of  Natural  History,  Anthropol- 
ogy and  History.  Study  collections  and  stereoscopic  views  are  placed 
in  his  hands,  giving  him  the  incomparable  opportunity  to  obtain  knowl- 
edge which  can  be  acquired  only  from  examination  of  actual  specimens 
and  clear,  illuminating  pictures. 

His  introduction  to  the  large  collections  is  made  attractive  through 
the  "Museum  Games,"  in  playing  which  he  seeks  and  finds  the  answers 
to  questions  on  cards,  such  questions  relating  to  the  Indian  groups,  and 
to  the  mammal,  bird,  insect,  plant  and  mineral  collections.  Other 
educational  contests  are  held  and  study  clubs  are  formed  under  the 
supervision  of  the  Docent,  who  is  in  charge  of  the  room  and  in  whom 
the  children  find  a  willing  and  sympathetic  advisor.  Many  school 
pupils  come  to  the  Children's  Room  for  suggestions  and  materials  in 
preparing  Nature  Study  assignments. 

Thus  it  will  appear  that  the  Museum  by  means  of  its  exhibits, 
Lectures  and  Loan  Materials  is  prepared  to  demonstrate  its  usefulness 
to  the  people,  old  and  young,  of  Milwaukee,  and  welcomes  every  oppor- 
tunity to  extend  its  service  to  meet  any  popular  need. 

May  it  not  pursue  its  labors  for  the  City  during  the  year  1923,  in- 
cited to  greater  productiveness  by  the  knowledge  that  the  citizens  of 
Milwaukee  are  proud  of  their  Museum,  are  visiting  it  frequently, 
making  constant  use  of  what  it  has  to  offer,  and  accepting  the  service 
it  is  ready  to  render.  In  short,  may  it  not  hope  that  all  will  endeavor 
to  see,  to  the  fullest  extent,  the  "use"  in  "m  USEu  m." 
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EAGLE  WOMAN'S  RETURN" 

By  S.  A.  Barrett1* 

Just  over  there  on  that  flat,  where  the  Grand  river  flows  into  the 
"Great  Muddy,"  is  the  site  of  the  old  trading  post  of  the  American  Fur 
Trading  Company.  For  a  number  of  years,  prior  to  1860,  this  post  was 
in  charge  of  Major  Galpin,  as  chief  trader.  He  won  the  heart  of 
Eagle  Woman,  the  daughter  of  one  of  the  principal  families  of  the 
Unkpapa  Sioux,  and  they  were  duly  married  in  legal  form,  she  taking 
the  name  of  Matilda  Galpin.  She  was  a  blood  relative  of  one  of  the 
greatest  Sioux  chiefs,  White  Lodge. 

In  the  year  1860  this  old  trading  post,  at  the  junction  of  the  Grand 
and  Missouri  rivers,  was  discontinued  by  the  company  and  Major 
Galpin  was  transferred  to  a  post  near  Fort  Benton,  Montana,  in  the 
Blackfoot  country. 

This  was  a  strange  country  for  Eagle  Woman,  for  she  was  now 
in  the  land  of  the  Blackfoot,  the  hereditary  enemies  of  her  people. 
However,  she  lived  at  peace  with  her  new  surroundings  for  a  time  and 
attended  to  the  duties  of  her  household  in  most  model  wifely  fashion. 
In  fact,  she  enjoyed  her  new  home  in  this  strange  country,  the  greatest 
of  her  joys  being  the  arrival  in  the  following  year  of  a  little  son. 

Eagle  Woman's  fondest  dream  was  of  the  day  when  the  "Little 
Chief"  should  return  to  his  own  people  and  claim  his  chieftain's  place. 

But  such  was  not  the  decree  of  the  "Great  Father."  The  next 
season19,  when  the  buffalo  grass  was  brown  and  when  the  wild  geese 
flew  southward,  there  descended  upon  the  heart  of  Eagle  Woman  and 
her  white  lord,  the  great  sorrow. 

Eagle  Woman's  grief  knew  no  bounds.  As  she  had  loved  the  child, 
so  did  she  grieve;  not  with  wild  outbursts,  but  rather  with  deep  and 
suppressed  emotion.  One  thing  was  certain,  the  Little  Chief  could 
never  rest  peacefully  in  the  land  of  the  hereditary  enemies  of  her  peo- 

"While  enroute  westward  for  fleldwork  at  Mt.  Rainier,  for  the  purpose  of 
securing  material  and  data  for  the  building-  of  our  Nisqually  glacier  group, 
the  writer  on  July  20,  1922,  had  the  good  fortune  to  meet  Mr.  T.  C.  Sherman, 
now  of  Lewiston,  Montana,  but  formerly  a  resident  of  Milwaukee  and  the  Right- 
of-Way  Agent  and  Assistant  Secretary  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  Company  from  1906  to  1912. 

While  purchasing  right-of-way,  from  the  Missouri  river  westward  to  Butte, 
Montana,  Mr.  Sherman  became  well  acquainted  with  many  Indians  and  heard 
many  interesting  tales  of  the  earlier  frontier  days  from  the  Indians  themselves. 

One  of  the  most  interesting  of  these,  was  that  of  Eagle  Woman's  Return, 
which  was  related  to  him  by  Mrs.  H.  H.  M.  Snee,  the  daughter  of  an  early 
trader  and  then  a  resident  of  the  Standing  Rock  Reservation.  Mr.  Sherman's 
narration  of  the  story  is  here  given  with  as  much  of  an  Indian  atmosphere  in 
the  recounting  as   possible. 

"Director,  Milwaukee  Public  Museum. 

»1862. 
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pie.  He  must  return  to  the  banks  of  the  great  river  and  be  buried  with 
proper  ceremonies,  as  was  the  right  of  a  member  of  a  great  family  of 
the  Sioux. 

Quickly  the  fresh  skin  of  a  big  buffalo  bull  was  secured  and  withes 
were  dexterously  woven  and  bound  into  a  framework,  over  which  it 
was  stretched.  In  this  great  bull  boat,  Eagle  Woman,  her  husband  and 
two  trusty  friends,  departed  with  the  body  of  the  Little  Chief  on  the 
long  journey  down  the  Missouri  to  the  old  home  at  the  mouth  of  Grand 
river.  Day  after  day  they  paddled  down  the  great,  muddy  water, 
through  the  country  of  the  Blackfoot,  the  Gros  Ventres,  the  Cree  and 
the  Mandan,  all  hostile  by  nature  to  the  Sioux;  but  everywhere  the 
story  of  the  strange  journey  was  signalled  ashore  by  the  sign  language 
and  the  sign  of  peace  was  returned.  The  little  party  thus  came,  weary 
and  heart-sore  one  evening  just  after  dusk,  to  the  site  of  the  old  trad- 
ing post.  There  still  stood  the  buildings  of  the  old  Grand  river  post  and 
opposite,  on  the  east  bank  of  the  Missouri,  were  the  lights  of  many 
campfires. 

Knowing  that  they  were  now  back  in  the  land  of  her  own  people, 
Eagle  Woman  hailed  ashore  and,  receiving  an  answer  in  her  own 
tongue,  they  pulled  toward  the  camp.  Approaching  in  the  darkness, 
they,  all  too  late,  saw  the  signs  of  a  war  party.  Their  boat  was  seized 
and  pulled  ashore.  They  were  in  the  hands  of  the  enemy.  But  these 
were  Eagle  Woman's  own  people. 

She  demanded,  "Who  is  the  leader  of  this  war  party?" 

"It  is  the  great  chief,  White  Lodge." 

"None  other  than  my  own  uncle.  Lead  me  at  once  to  his  lodge.  1 
am  Eagle  Woman,  his  kinswoman  and  one  of  chief's  blood." 

She  was  soon  in  the  great  central  lodge  of  the  chief,  who  showed  no 
sign  of  recognition.  "Do  you  not  recognize  your  own  kinswoman? 
Know  you  not  Eagle  Woman,  the  daughter  of  your  own  blood  rela- 
tive?" 

"I  know  no  one  who  chooses  to  follow  the  whiteman's  way,"  replied 
White  Lodge.  "You  are  she  who  spread  your  robe  in  the  tipi  of  the 
whiteman.  You  forsook  the  ways  of  your  forefathers  and  took  for  a 
husband,  not  a  great  warrior,  a  great  hunter  of  the  buffalo;  but  one 
with  a  pale  face,  one  who  lives  not  by  the  ways  of  our  forefathers,  but 
who  buys  the  skins  of  the  buffalo,  the  otter,  the  beaver.  His  ways  and 
the  ways  of  his  people  are  not  our  ways.  They  are  not  good  ways  and 
the  time  has  come  to  go  back  to  our  old  life  to  live  as  befits  our  tribe. 
You  have  chosen  the  whiteman's  ways  and  are  now  no  kinswoman  of 
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mine.  It  is  finished."  With  a  jesture  he  waived  her  out  and  the  audi- 
ence was  all  but  over. 

Eagle  Woman,  gazing  about  at  the  council  which  was  assembled, 
saw  on  each  the  war  paint  of  her  people,  which  she  knew  too  well.  She 
must  act  and  act  quickly,  else  her  whole  party  would  probably  pay  the 
last  penalty. 

"But,  my  uncle,  is  it  not  strange  that  you,  a  great  chief  of  the 
Unkpapa,  one  of  my  own  kin,  should  be  the  one  of  all  to  deny  me  the 
wish  I  have  traveled  so  far  to  fulfill?  But  two  summers  gone  by,  I 
left  my  native  land  and  went  into  the  country  of  our  old  enemies,  the 
Blackfoot.  There  my  little  son  came  to  me  and  there  he  left  me.  He 
could  not  rest  in  peace  in  the  enemy's  country  and  I  have  come,  this 
long  journey,  day  and  night,  that  his  little  body  might  be  privileged  to 
rest  peacefully  in  the  land  of  his  forefathers,  the  great  Sioux  people. 
Down  the  bosom  of  the  great,  brown  river  have  I  borne  him  that  he 
might  rest.  Day  and  night  have  we  traveled,  through  the  hostile  lands 
of  the  Blackfoot,  the  Cree  and  the  Mandan,  where  of  old  no  Sioux 
dared  set  foot,  unless  on  a  hostile  mission.  Everywhere  have  we  re- 
ceived the  sign  of  peace  on  our  mission  of  sorrow,  but  now,  arrived  in 
our  own  land,  I  and  my  little  son,  are  denied  by  our  own  kin,  the  great 
chief  White  Lodge.  Our  fate  is  in  his  hands  and  he  denies  us,  he  whom 
I  should  fly  to  for  relief  and  protection." 

"It  is  enough.  Your  wish  shall  be  granted.  Go  with  your  party. 
Even  though  you  have  forsaken  the  ways  of  our  fathers,  White  Lodge 
shall  not  be  the  one  to  cause  unrest  to  the  departed,  to  one  who  is  inno- 
cent. You  have  passed  through  the  country  of  our  enemies  and  have 
everywhere  received  the  sign  of  peace.  You  shall  now  receive  it  from 
White  Lodge."  So  saying,  he  raised  the  sign  of  peace  and  Eagle 
Woman  left  the  lodge  and  walked  unmolested  down  to  the  bull  boat, 
where  the  other  captives  awaited  her.  Without  a  word,  the  boat  pushed 
off  and  floated  silently  out  down  the  stream. 

But,  what  was  that?  A  shriek  from  the  farther  side  of  the  camp 
circle.  It  was  the  voice  of  a  woman,  but  no  Sioux  woman  would  ever 
utter  such  a  sound.  It  would  not  befit  her  tribal  heritage.  It  was  all 
clear  now,  White  Lodge  and  his  warriors  had  raided  some  white  settle- 
ment.^ The  voice  was  that  of  a  captured  white  woman.  Perhaps 
there  were  other  captives.21  Perhaps  they  were  being  put  to  death; 
perhaps  only  tortured,  in  which  case  they  might  yet  be  saved. 

"•After   the    massacre    at   New   Ulm,    Minnesota,    White   Lodge's    band    was 
driven  westward  to  the  Missouri  by  Brigadier  General  H.  H.  Sibley. 
"Pour  white  women  were  captives  at  that  time  in  this  camp. 
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Eagle  Woman  had  until  now  but  one  purpose  in  her  journey  down 
the  river.  Now,  however,  she  gave  the  command  and  her  companions 
bent  to  the  paddles  for  the  remaining  eighty  miles  down  stream  to 
Fort  Bennett. 

Arrived  at  the  fort,  Eagle  Woman  made  her  way  first  to  the  com- 
mandant, where  the  plight  of  the  captives  was  quickly  told.  A  relief 
expedition,  not  of  troops,  but  of  seven  or  eight  friendly  Indians  was 
immediately  fitted  out  with  presents  and  goods  and  was  placed  in  charge 
of  Swift  Eagle.  In  the  party  were  also  such  men  as  Little  No  Heart 
and  Four  Bear  (Mahto  fopa).22  They  went  to  the  camp  of  White 
Lodge  and  bartered  for  the  four  captives.  At  last,  when  they  had  given 
everything  they  had,  except  two  ponies,  the  deal  was  closed  and  the  un- 
fortunate women  were  released  and  conducted  by  the  friendlies,  back 
to  Fort  Bennett. 

The  "Little  Chief"  now  rests  in  peace  in  the  land  of  his  forefathers, 
so  also  does  the  brave  Eagle  Woman,  and  there  now  stands  on  the  site 
of  White  Lodge's  camp,  a  shaft  to  commemorate  this  event  and  in 
honor  of  Eagle  Woman,  whose  prompt  action  saved  these  four  innocent 
white  captives. 

AN  OSAGE  WAR  PARTY 

By  Alanson  Skinner23 

It  was  a  hot  July  day  in  1914,  and  from  where  we  sat  under  our 
bough  arbor,  we  could  see  great  clouds  of  sand  rising,  swirling,  and 
drifting  along  before  a  scorching  west  wind  in  the  "bottoms"  of  the 
Cimmaron  river,  scarcely  half  a  mile  away.  A  horned  toad  was  bask- 
ing in  the  Oklahoma  sunshine  not  twenty  feet  from  our  bower,  and  the 
blue  flowers  of  the  cotton  looked  like  clustering  stars  above  the  blood 
red  clay  in  the  fields  beyond.  David  Towhee,  the  last  chief  of  the 
Ioways,  stretched  his  enormous  bulk  beside  me  and  snored  peacefully, 
but  Joe  Springer,  the  interpreter,  and  I,  were  too  hot  to  doze.  The 
following  story  is  reproduced  verbatim  in  the  typical  Oklahoma  English 
of  the  interpreter: 

"I  never  did  like  those  Osages,  me,"  said  Joe  suddenly,  apropos  of 
nothing  at  all.  "You  never  can  make  peace  with  them.  You  know 
every  one  of  their  clans  has  what  they  call  a  wahobi,  a  war-bundle,  but 
they  don't  use  it  just  to  make  war  and  defend  themselves  like  us  Ioways. 


22 All  these  men  were  later  awarded  congressional  medals  for  their  services. 
23Curator  of  Anthropology,  Milwaukee  Public  Museum. 
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No,  when  an  Osage  dies,  his  next  of  kin  goes  to  the  officer  of  his  clan 
that  keeps  the  wahobi  and  gives  him  a  horse.  'I  want  you  to  help  me 
dry  my  eyes,'  he  says  to  the  leader.  'Hau,'  says  the  officer,  and  he 
just  sits  there,  smoking.  But  six  months  later  he  calls  together  the 
young  men  of  his  clan,  and  they  go  on  the  warpath.  The  old  fellow 
goes  ahead  and  carries  that  wahobi  on  his  back. 

"Now  what's  inside  that  wahobi,  it's  different  from  what  we  Ioways 
have.  First,  there  is  a  black  bag  woven  of  yarn  twisted  out  of  buffalo 
wool.  Then  there  is  a  small  sack  of  tanned  deerskin,  and  next  there 
is  a  buffalo  bladder,  and  inside  that  bladder  there  is  the  main  leading 
Osage  war  medicine.  It's  a  dried  hawk,  and  on  its  tail  there  are  tied 
just  lots  of  pieces  of  men's  scalps.  Yes,  and  they've  got  scalps  tied  on 
the  outside,  too.  Lots  of  them.  You  see,  when  anyone  in  the  clan  dies, 
they  have  to  kill  an  enemy  and  put  his  scalp  in  the  bundle  to  make  up 
for  their  loss.  That's  what  makes  those  Osages  so  bad.  When  they  go 
out  that  way,  and  when  they  see  someone  and  open  their  sacred  wahobi 
and  sing  their  war  songs,  then  they  have  to  go  on  and  kill  and  scalp  him, 
even  if  they  find  out  that  he  is  a  friend,  or  a  member  of  a  tribe  with 
whom  they  are  at  peace,  or  even  another  Osage.  That  bundle  can't  be 
closed  again  without  the  scalp  to  put  in  it.  My,  my  friend,  those  Osages 
are  bad !  Everybody  hates  them !  They  even  cut  the  heads  off  the 
people  they  kill  and  carry  them  home  with  them,  if  they  have  time. 
We  always  used  to  hate  to  go  anywhere  near  the  Osage  Nation,  be- 
cause, no  matter  how  strong  a  peace  we  had  made,  or  how  many  times 
we  had  carried  the  peace  pipes,  or  smoked  horses  with  them,  they 
might  be  'wanting  to  cease  mourning.' 

"Well,  one  time,  mebbeso  forty  years  ago,  we  Ioways  lost  some 
horses.  I  was  the  leading  one  they  chose  to  go  out  and  hunt  for  them, 
but  there  was  another  fellow,  a  half-breed,  named  Duroin.  I  was 
glad  he  was  going  because  he  was  an  older  man  than  I  was,  and  he 
savvied  pretty  well  how  to  get  along  in  this  country.  You  see  we 
Ioways  had  only  just  come  from  Nebraska,  and  we  were  new  to  Okla- 
homa yet. 

"We  found  the  trail  of  those  horses,  and  it  took  us  away  over  on  the 
Arkansas  river.  We  were  out,  two,  three  days,  and  on  the  fourth  day, 
pretty  near  sundown,  the  horses  we  rode  were  pretty  well  fagged  out. 
Just  as  we  were  coming  over  a  knoll,  Duroin,  who  was  riding  ahead,  he 
saw  something,  and  he  held  up  his  hand!  Quiet!  'Takuri?'  I  asked 
him.    That's  Ioway  for  'what  ?'    'Osage,  heap  of  'em,  coming  this  way  t 
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Let's  ride  down  this  draw  among  the  oak  and  cottonwoods,  and  mebbe- 
so  they  won't  see  us.' 

"Well,  my  friend,  we  did  it  that  way.  We  sneaked  down  that  draw 
for  a  mile,  and  then  out  on  the  open  praira.  But  it  was  no  use.  The 
Osages  saw  us,  the  first  time,  all  right,  and  when  we  got  out  in  the 
open  they  had  already  gained  on  us.  So  we  whipped  up  our  horses 
with  our  elk-horn  handled  quirts,  and  we  went  over  that  praira  as  fast 
as  we  could.    But  it  was  no  use,  our  horses  were  played  out. 

"  'Hay,  my  friend,'  said  Duroin,  'I  am  ready  to  die  right  now !  We 
can't  get  away  anyhow.  Let's  stand  and  show  those  Osages  who  we 
Ioways  are !' 

"There  was  a  little  round  high  hill,  so  we  ran  up  on  that,  and  got 
off  our  horses  and  stood  behind  them.  We  had  an  old-fashioned  Colt's 
revolver  with  powder  and  ball  ca'tridges  and  percussion  caps.  Some- 
times when  you  shot  her  off  it  was  all  right,  and  sometimes  all  those 
chambers  went  off  at  once.  Anyhow,  it  was  all  we  had,  and  this  Duroin 
and  me,  we  began  to  sing  our  death  songs. 

"When  the  Osages  were  chasing  us  they  spread  out  over  the  praira 
like  a  fan,  and  those,  that  had  the  fast  runningest  horses  were  away 
out  on  the  end  to  cut  us  off.  Boy,  those  horses  were  sure  running 
things,  for  we  weren't  any  more  than  dismounted  when  we  were  sur- 
rounded, and  those  Osages  were  riding  round  and  round  us  in  a  big 
circle,  singing  and  whooping,  and  hiding  behind  their  horses.  But  we 
thought  it  was  funny  they  weren't  doing  any  shooting,  and  then,  come 
to  find  out,  there  wasn't  one  of  them  who  had  anything  but  a  bow  and 
arrows  and  a  buffalo  hide  shield,  except  that  old  leader  who  carried  the 
bundle.  Besides,  they  had  been  so  busy  chasing  us  that  they  hadn't 
had  time  to  open  it  up  yet  and  sing  those  medicine  songs.  So  we  be- 
gan to  feel  our  hearts  getting  stronger.  'Mebbe  we  can  get  out  of 
this  fix  yet,'  said  Duroin. 

"Well,  every  time  those  Osage  young  men  got  pretty  close,  Duroin 
would  pop  up  and  point  his  pistol,  and  they  would  sheer  off,  scared  like. 
But  Duroin  didn't  want  to  shoot  unless  he  had  to,  he  was  afraid  that 
his  pistol  would  all  go  off  at  once. 

"Say,  they  kept  up  those  doings  until  pretty  near  dark,  then  we 
saw  the  old  man  kind  of  signal  to  them,  and  they  rode  in  to  council. 
They  knew  our  horses  were  too  tired  for  us  to  make  a  break  for  it. 
Pretty  soon  that  old  fellow  he  rode  out  a  little  ways  alone,  and  he 
signalled  in  the  sign  language,  T  want  to  talk,'  so  Duroin  signalled 
back,  'Come  alone  and  leave  your  gun.'    Then  the  old  fellow  he  got  off 
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his  pony  and  he  walked  up  pretty  close,  and  Duroin  he  kept  him  cov- 
ered with  his  Colt. 

"  'You  know  what  we  are?'  says  this  old  man  in  signs.  'We  are  an 
Osage  war  party  and  we  have  to  have  a  scalp.' 

"  'Come  and  take  it,'  signs  Duroin,  'But,  remember,  six  of  you  is 
the  number  that  are  going  to  die.' 

"  'It  is  better  that  we  do  not  shed  blood,'  signs  the  old  fellow.  'Let 
us  come  and  cut  off  a  lock  of  hair  from  each  of  you,  and  we  will  give 
you  a  good  horse.' 

"  'We  have  made  up  our  minds  to  die  fighting,'  signs  Duroin. 

"  'Only  permit  us  to  cut  off  a  lock  of  hair  from  the  two  of  you,  and 
we  will  give  you  each  a  horse.' 

"'Why  should  we  live  longer?'  signs  back  Duroin.  'Already  our 
women  have  cut  their  hair  and  painted  their  faces  black  to  mourn  for 
us.  It  is  better  to  throw  ourselves  away.  Then  the  people  will  say 
'They  took  many  Osages  along  with  them  to  light  their  fires,'  when 
they  speak  of  us  !' 

"  'Well,  now,  two  is  the  number  of  horses  that  we  are  willing  to 
give  to  each  of  you  for  only  a  little  lock  of  Ioway  hair,'  says  the  old 
Osage. 

"  'Hay,  Duroin,  let's  give  them  the  hair,'  I  says  to  the  half-breed, 
those  ponies  looked  pretty  good  to  me  at  that  time,  my  friend. 

"  'Say,  Little  Elk,'  he  says  to  me,  'Have  you  no  sense?  All  they 
want  is  to  get  close  to  our  throats  with  their  scalping  knives  in  their 
hands  !  What  good  would  a  hundred  horses  be  to  us  when  their  women 
are  dancing  our  scalps?'  Then  he  signs  back,  'The  hair  we  will  only 
give  you  if  you  come  and  take  it.  Who  ever  heard  of  an  Ioway  selling 
his  hair?  Perhaps  you  want  to  put  it  on  your  leggings  for  fringe  and 
then  boast  that  the  Osages  are  men,  and  wear  the  scalps  of  the  Ioways ! 
Come  on  now,  we  have  been  waiting  long  enough.  Let  us  see  whether 
Osage  flesh  can  flatten  bullets !' 

"By  golly,  my  friend,  I  didn't  like  that  talk !  There  were  mebbe 
thirty  of  those  Osages,  and  they  could  ride  right  over  us.  But  that  old 
man  he  rode  back  and  we  could  see  them  talking  together  in  the  gather- 
ing dark.  Bye  and  bye  the  old  fellow  jumped  on  his  pony,  and  away 
he  went  over  the  prairie,  and  the  young  men  all  turned  their  horses 
and  followed  him.  After  it  was  dark  we  slipped  back  into  the  draw, 
and  we  went  home  as  fast  as  we  could  without  those  stray  horses." 

Far  away,  in  the  distant  oil  fields,  a  whistle  blew  for  one  o'clock. 
Old  Dave  Towhee  quivered  all  over  his  enormous  bulk  and  sat  up  sud- 
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denly  with  wide  open  eyes.  "Joe  didn't  lie  as  much  as  usual,"  he  re- 
marked in  perfect  English,  to  my  utter  astonishment.  "But  that  old 
Osage,  he  didn't  live  so  very  long  after  chasing  my  Ioway  people.  I 
have  a  song  about  him,  that  I  made  up  myself,  and  this  is  the  way  it 
goes:  'My  comrade,  away  over  there  on  the  Arkansas,  I  asked  you 
to  eat  with  me — An  Osage  heart !'  " 


HISTORICAL  GROUPS 

"THE  STORMING  OF  CHAPULTEPEC"  AND  "THE  BATTLE 

OF  WINCHESTER" 

By  S.  A.  Barrett24 

During  the  year  1922,  two  more  of  the  Museum's  series  of  historical 
groups  have  been  completed.  The  "Storming  of  Chapultepec,"  typical  of 
the  Mexican  War,  was  opened  to  the  public  on  January  27,  1922.  It 
depicts  one  of  the  most  spectacular  moments  in  the  war  between  Mexico 
and  the  United  States  when,  on  September  13,  1847,  the  American 
forces  stormed  this  great  fortress  and  completed  the  reduction  of  the 
capital  city  of  Mexico. 

As  shown  in  figure  102,  the  scene  depicted  in  this  group,  is  that 
from  the  front  ranks  of  the  advancing  American  forces  as  they  are 
sweeping  up  the  middle  slopes,  carrying  the  Mexican  redouts  and  forc- 
ing their  way  toward  the  steeper  slopes  and  the  heavier  fortification  of 
the  citadel  itself. 

The  figures  in  the  foreground  are  done  in  wax  with  the  utmost 
fidelity  to  every  detail  of  uniform,  accoutrements  and  all  the  other  ele- 
ments of  the  setting.  This  foreground,  with  its  life-size  figures,  its 
broken  cannon  and  other  full-size  armament  is  so  dexterously  blended 
with  the  painted  background,  that  it  is  quite  impossible  for  the  spectator 
to  tell  where  the  real  foreground  ends  and  the  painted  background 
begins. 

Here  the  artist's  perspective  reveals  to  us,  not  only  the  steep  slopes 
of  Chapultepec,  with  the  masses  of  troops  contending  amid  the  clouds 
of  smoke,  but  we  see  stretched  far  below  us  the  great,  beautiful  valley 
of  Mexico,  and  a  portion  of  that  picturesque  capital  city,  and  in  the 
distance  the  surrounding,  snow-capped  mountains  rising  range  upon 
range.    Thus  there  is  displayed  for  the  visitor,  not  only  a  great  lesson 


'Director,   Milwaukee   Public  Museum. 


s 

CO 


U 


U 


to 


172  YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.  II. 

in  American  history,  but  also  a  glimpse  of  a  most  beautiful  part  of  our 
sister  republic  to  the  south. 

The  second  of  these  recently  installed  historical  groups  was  opened 
to  the  public  on  December  11th,  1922,  and  is  typical  of  the  Civil  War 
period.  It  depicts  "The  Battle  of  Winchester,"  fought  September  19th, 
1864,  after  Sheridan's  famous  ride,  when  this  gallant  general,  by  his 
quick  action  and  the  inspiration^  of  his  personality,  turned  defeat  into 
victory  and  scored  an  important  Union  success.  The  moment  chosen 
is  when  the  Union  cavalry,  led  by  Sheridan,  is  charging  at  full  speed 
upon  a  Confederate  battery.  The  artillerymen  in  grey  are  making  a 
last  stand  and,  even  though  wounded,  some  of  them  are  taking  a  last 
shot  with  musket  or  revolver  at  the  on-coming  cavalry.  Perhaps  the 
most  significant  element  in  the  foreground  is  the  field  piece  in  the 
center  with  its  lanyard  in  the  hand  of  one  of  the  Confederates,  who  is 
in  the  act  of  firing  the  piece  for  the  last  time,  if  indeed  he  still  has  time 
before  he  is  trampled  under  foot  by  the  thundering  hoofs. 

The  painting  of  horses  is  at  best  not  an  easy  matter,  but  in  this  in- 
stance, the  artist  has  a  mass  of  cavalry  charging  directly  toward  the 
spectator,  a  most  difficult  subject  indeed  to  handle.  The  excellent  suc- 
cess of  his  efforts  may  be  seen  in  figure  103. 

This  group  has  the  restriction  of  being  on  almost  a  dead  level,  so 
that  there  are  no  topographic  features  to  break  the  tenseness  of  the 
scene.  Thus  the  spectator's  attention  is  riveted  on  the  charging  caval- 
ry, which  is  so  realistic  that  it  seems  that  the  battery  in  the  foreground 
must  momentarily  be  overwhelmed  by  the  charge. 

These  groups  are  symmetrical  in  size  and  general  layout  with  the 
earlier  groups  in  this  series  described  in  Volume  T25/  of  the  Yearbook. 

Each,  with  its  actual  life-size  wax  figures  and  life-size  foreground 
setting  and  with  its  background  made  to  carry  out  every  more  dis- 
tant detail  in  proper  perspective  relation  to  all  its  surroundings,  forms 
a  most  perfect  unit  in  teaching  American  history  visually,  and  is  prov- 
ing of  inestimable  value,  especially  to  the  many  thousands  of  school 
children  who  come  annually  to  the  Museum. 

This  work  was  done  entirely  by  the  Museum's  Department  of 
Groups  and  Murals,  under  the  immediate  supervision  of  the  Chief 
Artist,  Mr.  George  Peter,  who  himself  painted  the  backgrounds.  The 
modeling  was  done  by  Mr.  Charles  R.  Porteus,  assisted  by  Mr.  J.  A. 
Jeske.    The  uniforms  were  made  by  Mrs.  Porteus. 

26See  p.  in. 
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A  NEW  ETHNOLOGY  GROUP 

THE  PLAINS  INDIANS— BLACKFOOT 
By  S.  A.  Barrett^ 

On  June  5,  1922,  the  Museum's  most  recent  ethnological  group  was 
opened.  In  an  article  entitled  "Collecting  among  the  Blackfoot  In- 
dians,"-7 will  be  found  a  general  description  of  the  Blackfoot  Indian 
country  and  the  particulars  of  our  collecting  for  this  group. 
,  The  group  itself  is  one  of  the  largest  of  the  series  of  ethnological 
groups  and  has  a  frontage  of  twenty-six  feet,  with  a  glass  opening  of 
twenty-one  and  a  half  by  six  feet. 

The  scene  depicted,  as  shown  in  figure  104,  is  that  at  the  most  ex- 
citing moment  of  a  buffalo  drive,  when,  after  most  careful  preparation, 
the  buffalo  have  been  driven  into  the  V-shaped  wings  of  the  drive,  or 
piskun,  as  it  is  called  by  the  Blackfoot,  which  flares  out  for  upwards 
of  a  mile  on  the  prairie.  They  have  then  been  urged  and  frightened 
by  the  men  stationed  behind  the  small  rock  shelters  of  the  V,  and  are 
finally  being  driven  headlong  over  the  brink  of  the  precipice  to  their 
deaths  below. 

Upon  rare  occasions,  one  or  more  of  the  animals  would  bolt  to  the 
side  and  escape  out  of  the  wings  of  the  piskun.  Such  a  young  bull  is 
shown  in  the  foreground,  mortally  wounded  and  being  dispatched  by 
the  weapons  of  four  of  the  hunters. 

These  hunters  are  modeled  in  wax  and  are  armed,  dressed  and 
painted  with  great  fidelity  to  the  old  tribal  customs,  and  form  a  most 
interesting  feature  of  the  group  as  a  whole. 

The  background  of  this  group  carries  in  the  center  and  to  the  right, 
the  piskun  with  its  stampeded  herd  of  buffalo,  its  shouting  hunters 
waving  their  blankets  and  otherwise  frightening  the  animals,  which 
come  charging  blindly  out  of  the  cloud  of  dust  naturally  produced  by 
such  a  moving  herd. 

In  the  immediate  center  of  the  background,  is  the  precipice  itself, 
with  three  of  the  buffalo  just  springing  from  its  brink,  urged  by  the 
force  of  the  on-rushing  herd  behind ;  while  in  mid-air  are  three  which 
are  already  tumbling  to  certain  death  on  the  rocks  a  hundred  feet  below. 

A  little  to  the  left,  in  the  background,  and  at  the  base  of  the  cliff, 
is  shown  the  rough  fence  of  poles  and  brush  made  to  empound  any 
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of  the  animals  which  may  have  been  fortunate  enough  to  escape  instant 
death  and  which  might  hobble  away.  This  fence  runs  down  to  the 
river,  where  it  is  lost  in  the  trees  lining  its  banks. 

Just  across  the  stream,  on  a  commodious  flat,  is  the  camp  circle  of 
the  hunters,  each  tipi  set  up,  in  accordance  with  tribal  custom,  with  its 
door  facing  the  east.  In  the  center  is  the  medicine  lodge,  a  larger  tipi 
in  which  the  medicine  man  or  shaman  performs  his  magic  ceremonies, 
which  give  the  hunters  their  luck  at  the  piskun  and  without  which  the 
tribe  would  be  unable  to  supply  itself  with  the  pemmican  needed  for 
the  long,  hard  winter  which  is  soon  to  come. 

About  the  village  is  the  bustle  of  women  and  children  hurrying  here 
and  there,  making  ready  to  cross  the  river  and  butcher  the  hundreds  of 
carcasses  which  will  soon  be  piled  in  a  great  heap  at  the  base  of  the 
cliff,  for  now  the  camp  is  assured  of  its  winter's  supply  of  food.  But 
the  next  few  days  will  be  very  busy  ones,  for  this  vast  store  of  meat 
must  be  dried,  ground  and  mixed  with  ground  corn  and  berries  and 
stored  away  in  parfleches,  for  without  this  pemmican  the  long  bleak 
winter  would  be  fatal  in  this  region.  Also  the  skins  of  the  buffalo 
must  be  dried.  Those  of  the  younger  bulls  and  the  cows  were  finely 
dressed  for  clothing,  moccasins,  lodge  covers  and  other  uses,  where 
lighter,  more  pliable  skins  were  required.  The  heavy  hides  of  the  old 
bulls  were  used  in  rawhide  form  for  making  parfleches,  shields  and 
various  other  articles  where  a  heavier  material  was  required. 

Back  of  the  camp  circle,  rises  in  succession,  the  rolling-prairie  and 
then  the  foothills,  growing  ever  higher  and  higher,  with  their  dried 
grasses,  sparse  bushes  and,  here  and  there,  a  small  clump  of  stunted 
evergreens.  Except  along  the  meandering  stream  bed  in  these  lower 
altitudes,  there  are  no  trees  of  any  considerable  size.  But  on  the  higher 
mountains  in  the  background  we  find  the  heavier  pine  forests  covering 
their  flanks  almost  completely,  until  the  snow  line  is  reached.  Even 
in  this  late  summer  scene,  a  few  patches  of  eternal  snow  are  found  on 
some  of  the  higher  peaks,  as  a  reminder  of  the  winter  which  is  to  come 
and  as  a  spur  to  the  hunters. 

Just  at  the  left  of  the  precipice  and  standing  on  its  very  brink,  is  a 
scaffold  where  two  carefully  wrapped  bodies  are  placed  in  accordance 
with  ancient  tribal  custom.  Thus  protected  from  the  wild  animals, 
these  bodies  rest  in  peace,  with  their  weapons,  implements  and  other 
property  hanging  on  the  poles  of  the  scaffold,  which  is  always  placed 
on  some  high  point  or  other  prominence  on  the  landscape. 

This  group  was  built  by  the  Museum's  Department  of  Groups  and 
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Murals,  under  the  supervision  of  Mr.  George  Peter,  the  Chief  Artist, 
who  also  painted  the  background.  The  modeling  of  the  figures  was 
done  by  Mr.  Charles  R.  Porteus,  assisted  by  Mr.  John  A.  Jeske,  and 
the  costumes  were  made  by  Mrs.  Porteus. 

The  Museum's  Department  of  Taxidermy  co-operated  in  this  work, 
by  collecting  and  mounting  the  buffalo  in  the  foreground,  all  of  which 
was  done  personally  by  Mr.  George  Shrosbree,  Chief  Taxidermist. 


A  TRIP  TO  CAVE  HILL,  ARIZONA 

By  S.  A.  Barrett-8 

Just  northeast  of  Flagstaff,  Arizona,  lies  a  most  interesting  volcanic 
region,  the  most  prominent  feature  of  which  is  Sunset  Mountain,  shown 
in  figure  53,  a  volcanic  cone  of  considerable  size  which  rises  abruptly 
out  of  the  plain  at  a  point  about  sixteen  miles  northeast  of  Flagstaff. 

Dotted  all  over  the  plain  around  Sunset  Mountain  are  numerous 
small  cinder  cones  and  extinct  craters.  Some  still  retain  their  perfect 
conical  and  crater  forms,  while  others  show  explosive  eruptions  which 
have  blown  away  part  of  the  original  cone. 

One  of  these  is  known  as  Cave  Hill  and  was  called  to  our  attention 
by  Mr.  A.  J.  Ivens  of  Milwaukee,  who  visited  it  earlier  in  the  summer, 
and  through  whose  kindness  a  visit  to  this  section  was  arranged  while 
we  were  enroute  to  the  Grand  Canyon  for  geological  group  work. 

Cave  Hill  is  about  eight  miles  east  of  Flagstaff.  An  explosion  blew 
away  the  northern  half  of  this  five-hundred- foot  cone,  but  the  southern 
slope  is  still  intact  and  its  surface  is  now  a  loose  mass  of  volcanic  ash 
and  finely  broken  lava,  bearing  a  very  sparse  vegetation  of  coarse  grass 
and  low  bushes.    At  the  foot  of  the  cone  are  a  few  pines  of  fair  size. 

Upon  ascending  this  southern  slope  we  encounter  many  potsherds 
of  several  different  types :  black  and  white  ware,  red  and  white  ware, 
yellow  ware,  black  ware,  and  a  ware  decorated  with  imitation  coil  and 
thumb  nail  designs.  These  sherds  increase  in  numbers  as  we  advance 
up  the  slope  and  we  are  more  and  more  convinced  that  we  are  in  the 
presence  of  an  archeological  site  which  must  have  held  a  considerable 
population  at  some  time.  Was  it  a  permanent  habitation  or  was  it  a 
temporary  habitation  sporadically  occupied  by  parties  over  a  long 
period  of  time? 

Upon  nearing  the  summit  of  the  hill,  we  come  upon  many  fragments 
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of  stone  implements,  particularly  metates  and  mullers,  and  presently  we 
see  several  of  these  intact.  The  site  becomes  more  and  more  interest- 
ing the  farther  we  explore  and  we  presently  come  upon  the  remains  of  a 
stone  wall,  such  as  that  shown  in  figure  105.  It  has  no  mortar  of  any 
kind,  but  is  unmistakably  laid  up  for  protection  on  the  uphill  side  of  the 


Fig.  105. — Stone  wall  erected  to  protect  a  cave  used  as  a 
habitation  by  prehistoric  Indians.    Cave  Hill,  Arizona. 


entrance  to  a  nearby  cave.    The  irregular-shaped,  dark  entrance  to  such 
a  cave  is  shown  in  the  lower  part  of  the  above  figure. 

Upon  inspection,  we  find  numerous  caves  on  the  south  side  of  this 
hill,  that  is  on  the  outer  slope  of  the  original  cone.  All  are  natural 
cavities  in  the  lava,  made  apparently  by  the  draining  out  of  a  pocket  of 
still  molten  material  from  beneath  a  crust  of  hardened  lava  at  the  time 
of  the  formation  of  the  cone.     They  vary  in  size  from  a  few  feet  in 
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diameter  to  perhaps  eight  by  twelve  feet  in  ground  plan  by  six  to  eight 
feet  in  height.  While  all  are  of  very  irregular  natural  shapes,  several 
were  found  which  were  high  enough  to  permit  a  man  to  stand  erect 
with  ease.  Some  have  been  filled  in  considerably  by  the  natural  ac- 
cumulation of  dust  and  debris  and  by  the  work  of  the  pack  rats,  nests 
of  which  are  now  or  have  been  present  in  almost  every  cave  inspected. 


Fig.  106. — One  of  the  larger  cave  habitations  at  Cave  Hill, 
Arizona. 


The  cave  shown  in  figure  106  was  of  special  interest,  from  the  fact 
that  Mr.  Ivens  had  visited  it  a  few  weeks  prior  to  our  visiting  this  site 
and  had  unearthed  near  the  eastern  side  of  the  cave  and  at  a  depth  of 
about  a  foot  in  the  debris,  three  small  pottery  vessels  and  a  couple  of 
stone  implements  and  a  piece  of  a  woven,  yucca-fiber  sandal.  We, 
therefore,  did  some  further  digging  in  this  cave  which  proved  to  be 
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about  seven  feet  wide  by  twelve  feet  long  and  was  originally  perhaps 
six  feet  high.  Our  work  disclosed  the  fact  that  it  had  been  filled  in  to 
a  depth  of  about  two  feet  with  debris.  About  six  inches  from  the 
bottom  of  the  cave,  and  at  its  center,  the  remains  of  a  fireplace  were 
unearthed,  but  no  further  pottery  or  other  objects  of  interest  were 
found. 


Fig.  107. — Chimney  opening  of  a  cave  habitation  at  Cave 
Hill,  Arizona. 


The  roof  of  the  cave  was  blackened  to  a  considerable  extent  from 
the  smoke  of  the  fire,  which  showed  that  the  cave  had  been  inhabited 
for  some  considerable  time.  This  cave  was  typical  of  most  of  those  at 
this  site,  practically  all  showed  blackening  of  the  roof  and  in  several 
others,  a  little  excavating  at  the  center  of  the  floor,  showed  charcoal, 
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burned  earth,  blackened  rocks  and  other  well  recognizable  evidences  of 
a  fireplace. 

One  of  these  caves  was  unique  and  interesting.  It  contained  two 
chambers,  with  an  opening  from  the  outside  into  each.  Evidently, 
originally  the  two  chambers  had  been  separated  by  a  thin  wall  of  lava, 
but  the  inhabitants  had  improved  their  dwelling  by  cutting  through  this 
wall  a  square  hole,  about  two  feet  in  dimensions.  This  joined  the  two 
chambers  and  made  a  very  commodious  dwelling  place.  As  a  further 
improvement  on  nature,  they  utilized  one  of  the  outer  openings  as  a  door 
and  the  other  as  a  chimney,  here  again  assisting  nature  by  cutting  away 
a  few  inches  of  the  side  wall  immediately  below  the  opening,  so  as  to 
place  the  fire  directly  under  it.  The  sides  of  the  cave  at  this  point  were 
heavily  blackened  and  there  was  every  evidence  of  this  chimney  having 
been  used  to  a  very  considerable  extent.  In  figure  107  the  writer  is 
shown  examining  the  smoke  blackened  sides  of  the  chimney  opening. 

In  some  .of  these  caves  were  found  fragments  of  mullers  and 
metates,  potsherds  of  several  different  types  and  other  evidences  serv- 
ing to  tie  up  this  site  with  the  general  run  of  cliff  dweller  or  pueblo 
ruins  in  this  locality,  which  is  very  significant  when  we  reflect  that  the 
cliff  ruins  of  Walnut  Canyon,  now  preserved  as  a  National  Monument, 
are  located  only  about  four  miles  to  the  south  and  that  there  is  a  large 
pueblo  ruin  on  a  mesa  only  about  twenty-five  miles  farther  to  the  north 
than  Cave  Hill.  Having  no  series  of  sherds  and  implements  from  either 
of  these  sites  at  hand  for  comparison,  it  is  impossible  to  state  whether 
the  remains  here  resemble  more  nearly  those  of  the  cliff  ruins  or  those 
of  the  pueblo. 

It  seems  quite  likely,  from  all  evidence  available,  that  these  caves 
were  not  permanent  habitations.  They  were  neither  spacious  enough 
for  all  year  round  dwellings,  nor  were  they  sufficiently  well  defended 
to  be  practical  for  such  use.  It  is  more  likely  that  the  people  of  either 
the  cliff  dwellings  or  of  the  pueblo,  may  have  used  them  as  temporary 
shelters  while  hunting  or  that  they  may  have  had  fields  nearby  and  may 
have  used  these  caves  as  shelters  while  tending  these  fields,  rather  than 
to  make  the  long  journey  home  daily. 

Report  has  it  that  other  similar  volcanic  cones  in  this  same  locality 
have  similar  caves.  It  is  to  be  hoped  that  someone  will  soon  be  able  to 
systematically  excavate  and  study  this  entire  cave  problem  in  this  local- 
ity and  collect  comparative  data  from  nearby  cliff  ruins  and  pueblos 
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which  will  finally  solve  the  question  as  to  their  use  and  determine  the 
status  of  their  former  inhabitants.2^ 

However,  this  work  should  be  done  with  the  greatest  of  care  and 
should  not  be  undertaken  until  properly  trained  persons  are  present  to 
supervise  the  work  and  record  the  data.  Too  often  amateur  collecting 
is  undertaken  and  results  in  an  irrevocable  loss  to  science. 

A  visit  to  the  nearby  cliff  ruins  at  Walnut  Canyon,  gives  a  very 
notable  and  sorry  proof  of  this.  When  first  discovered,  these  ruins, 
which  are  quite  extensive,  were  in  a  very  fine  state  of  preservation. 
The  people  of  Flagstaff  and  vicinity  prided  themselves  on  having  such 
a  fine  aboriginal  monument  near  at  hand  and  took  all  ordinary  means 
to  preserve  these  cliff  dwellings,  for  then  they  were  intact  and  deserved 
the  name  of  cliff  dwellings. 

A  vandal,  however,  slipped  into  this  canyon  and  spent  the  winter 
there  and  when  he  emerged  in  the  spring  with  a  wagon  load  or  more  of 
fine  pottery  and  other  aboriginal  implements,  these  were  in  truth  "cliff 
ruins,"  with  emphasis  on  the  ruin.  Not  only  had  he  gone  into  one 
after  another  of  these  fine  dwellings  and  excavated  the  floors  and  com- 
pletely rifled  every  room  of  its  contents,  but  he  had  even  pushed  most 
of  the  stone  walls  over  and  wrecked  dwelling  after  dwelling  in  a  wanton 
debauch  of  vandalism,  thus  completing  the  destruction  of  this  great 
site.  He  destroyed  more  in  the  few  weeks  of  his  stay  there,  than  nature 
and  her  weathering  elements  could  have  done  in  a  thousand  years. 

When  the  citizens  of  Flagstaff  learned  of  the  work  of  this  vandal, 
it  is  said  that  they  dispossessed  him  of  his  loot  and  sent  him  on  his  way 
with  none  too  gentle  reminders  of  the  welcome  he  would  receive, 
should  he  ever  return. 

The  disaster  in  this  particular  case  is  a  two-fold  one.  First  of  all, 
the  work  of  this  pot  hunter  had  destroyed  nine-tenths  of  the  scientific 
value  of  this  old  site,  for  he  had,  of  course,  taken  no  notes  and  kept  no 


29The  Handbook  of  American  Indians,  Bulletin  XXX,  Bureau  of  American 
Ethnology,  states,  under  the  head  of  Havasupai,  that  this  tribe  "roamed  from 
the  Sierra  Mogollon  to  the  San  Francisco  mountains  and  along  the  valley  of 
the  Colorado  Chiquito.  The  tribe  is  a  peculiarly  interesting-  one,  since  of  all 
the  Yuman  tribes  it  is  the  only  one  which  has  developed  or  borrowed  a  culture 
similar  to,  though  less  advanced,  than  that  of  the  Pueblo  peoples;  indeed,  ac- 
cording to  tradition,  the  Havasupai  (or  more  probably  a  Pueblo  clan  or  tribe 
that  became  incorporated  with  them)  formerly  built  and  occupied  villages  of 
permanent  character  on  the  Colorado  Chiquito  east  of  the  San  Francisco  moun- 
tains, where  ruins  were  pointed  out  to  Powell  by  a  Havasupai  chief  as  the 
former  homes  of  his  people.  As  a  result  of  war  with  tribes  farther  east,  they 
abandoned  these  villages  and  took  refuge  in  the  San  Francisco  mountains,  sub- 
sequently leaving  these  for  their  present  abode.  In  this  connection  it  is  of  in- 
terest to  note  that  the  Cosnino  caves  on  the  upper  Rio  Verde,  near  the  north 
edge  of  Tonto  Basin,  central  Arizona,  were  named  from  this  tribe,  because  of 
their  supposed  early  occupancy  by  them.  Their  present  village,  composed  of 
temporary  cabins  or  shelters  of  wattled  canes  and  branches  and  earth  in  sum- 
mer, and  of  the  natural  caves  and  crevices  in  winter,  is  situated  one  hundred 
and  fifteen  miles  north  of  Prescott  and  seven  miles  south  of  the  Grand  Canyon." 
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records  as  he  worked.  He  was  on  a  treasure  hunt.  Second,  the  one- 
tenth  he  did  secure,  was  represented  by  the  pottery,  implements  and 
other  objects  he  had  saved,  and  by  which  it  might  have  been  possible 
to  reconstruct  at  least  a  little  of  the  life  of  the  ancient  inhabitants  of 
Walnut  Canyon.  But  even  this  is  now  gone,  for  with  the  passage  of 
time,  this  collection  became  dissipated,  until  now  we  know  nothing  of 
any  of  it. 

Hundreds  of  other  examples  might  be  cited  of  the  wanton  destruc- 
tion of  archeological  remains  by  such  pot  hunters.  Other  hundreds 
might  be  cited  of  the  equally  disastrous  wrecking  of  archeological 
sites  by  well  meaning  amateur  collectors.  It  is  hoped  by  all  those 
earnestly  interested  in  the  science,  that  the  day  will  come  when  public 
sentiment  will  prevent  anyone  other  than  a  thoroughly  trained  arche- 
ologist  from  conducting  excavations,  and  when  pot  hunting  will  be  a 
lost  art. 

Let  us  hope  that  the  interesting  problem  of  these  lava  caves  at 
Flagstaff,  may  remain  unmolested  until  it  can  be  undertaken  by  a  thor- 
oughly trained  scientist,  fully  equipped  for  its  solution. 

"STUFFED  BIRDS" 

By  H.  L.  Stoddard3** 

From  a  "time  when  the  memory  of  man  runneth  not  to  the  con- 
trary" the  term  "stuffed  birds"  has  appeared  in  our  vocabulary.  Like- 
wise "stuffed  birds,"  literally  upholstered  specimens,  have  burdened 
altogether  too  many  of  our  museums.  With  the  rise  of  the  modern  en- 
vironmental group,  taxidermists  have  speedily  departed  from  the  old 
paths  of  iniquity  and  have  sought  new  and  improved  methods  of 
"mounting"  to  the  end  that  now  the  skin  of  a  bird  is  placed  over  a  mani- 
kin or  "body,"  made  with  fully  as  great  accuracy  and  fidelity  to  ana- 
tomical details  as  is  employed  by  a  sculptor  in  modeling  a  piece  of 
statuary. 

Our  birds  are,  therefore,  not  "stuffed"  nowadays,  and  we  sincerely 
hope  that  the  term  "stuffed  birds,"  as  also  "stuffed  mammals"  and 
"stuffed  animals"  will  soon  follow  the  obsolete  stuffing  methods  into 
oblivion. 

The  excellence  of  a  mounted  bird  depends  to  a  large  extent  on  the 
anatomical  accuracy  of  the  form,  or  manikin,  on  which  the  skin  is 
placed.    This  form  or  "body"  as  it  is  usually  called  by  the  bird  taxi- 

*°Associate  Taxidermist.  Milwaukee  Public  Museum. 
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dermist,  should  be  as  nearly  the  exact  counterpart  of  the  original  in  size 
and  shape  as  possible,  due  allowance  of  course  being  made  for  abnor- 
mal fatness  or  leanness  of  the  subject. 

Tow,  oakum,  excelsior  and  straw,  wound  with  string  and  shaped 
with  the  fingers,  have  been  used  for  making  such  bodies  since  time  im- 
memorial, with  good  results  where  skillfully  handled.  It  is  not  the 
writer's  intention  at  this  time  to  go  into  the  endless  details  of  modern 
museum  bird  mounting,  but  to  call  attention  to  two  new  materials  now 
being  successfully  employed  in  constructing  the  artificial  "bodies"  of 
the  birds  in  the  Museum's  new  bird  groups. 

These  forms  or  "bodies"  are  being  shaped  with  sharp  knives  and 
sandpaper  from  cork  or  from  balsa  wood.  Accuracy  is  secured  through 
careful  diagrams  and  measurements  of  the  skinned  bodies  of  each  and 
every  specimen  in  the  field,  for  among  birds,  individuals  vary  in  size 
and  proportions  just  as  among  people. 

From  these  individual  measurements,  the  artificial  "body"  is  carved 
as  an  exact  duplicate  of  the  original. 

Cork  was  first  used  by  the  writer  in  1914,  and  hundreds  of  birds 
were  mounted  with  this  material.  While  somewhat  difficult  to  handle 
for  one  unaccustomed  to  its  peculiarities,  it  is  really  quite  easily  shaped 
with  very  sharp  knives  and  sandpaper,  and  makes  a  light,  rigid  form 
that  is  easily  wired.  Being  almost  impervious  to  water,  it  has  no 
tendency  to  prematurely  dry  out  skins  or  modeling  compositions  used 
over  it,  which  is  a  decided  advantage.  It  is  still  used  in  preference  to 
balsa  for  very  small  birds. 

But,  for  all  birds  larger  than  a  robin,  that  wonderful  tropical  wood 
known  as  balsa  is  absolutely  ideal  and  is  far  superior  to  cork  in  every 
way.  This  wood  is  even  lighter  than  the  best  grades  of  cork.  It  can 
be  worked  into  any  form  desired  with  the  greatest  ease  and  accuracy, 
and  sharpened  wires  penetrate  it  readily.  A  moment's  immersion  in 
shellac  waterproofs  it.  Birds  mounted  over  balsa  forms,  are  extremely 
light  and  rigid,  and  lightness  and  strength  are  usually  synonymous  in 
taxidermy. 

Figure  108  shows  two  of  these  balsa  bodies,  one  with  the  skin  in 
position  to  be  drawn  on  over  the  form. 

The  writer  claims  no  credit  for  "discovering"  this  fine  material,  for 
after  seeing  the  various  ingenious  uses  to  which  it  is  put  in  the  model- 
ing studio  of  the  Museum's  Department  of  Groups  and  Murals  by 
Mr.  Charles  R.  Porteus  and  Mr.  Michael  Landowski,  its  applications 
in  taxidermy  were  self-evident. 
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Fig.   108. — Balsa-wood   forms    (bodies)    of  Double-crested  Cormorant  and 

Snowy  Owl. 
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THE  EUROPEAN  STARLING  IN  MILWAUKEE 

By  H.  L.  Stoddard31 

Figure  109  shows  two  male  Starlings  (Sturnus  vulgaris)  that  have 
recently  been  mounted  for  the  "Rare  Wisconsin  Records"  case  in  the 
bird  hall  of  the  Museum. 


Fig.  109. — European  Starlings  secured  in  Milwaukee  in 
February  and  March,  1923.  These  are  the  first  Wisconsin 
records  of  this  bird. 

The  upper  specimen  of  the  two  was  picked  up  by  the  writer  in 
Washington  Park,  Milwaukee,  on  the  morning  ,of  February  17,  1923. 
It  had  apparently  been  dead  a  few  hours  only,  and  was  found  under  a 
tree  in  which  large  numbers  of  English  Sparrows  roosted  nightly.  The 


"Associate  Taxidermist,  Milwaukee  Public  Museum. 
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bird  had  evidently  succumbed  to  the  first  really  severe  weather  of  the 
winter,  the  temperature  the  previous  night  having  dropped  to  twelve 
degrees  below  zero. 

The  other  Starling  was  brought  to  the  Museum  by  Mr.  George  W. 
Paine  on  March  14th.  This  bird  was  captured  on  the  evening  of  March 
12th,  as  it  sought  refuge  in  a  woodpile,  from  the  violence  of  one  of  the 
worst  blizzards  of  the  season.  It  was  Mr.  Paine's  intention  to  liberate 
the  bird  after  the  storm,  but  it  died,  due  to  its  weakened  condition.  The 
location  of  this  capture  was  Whitefish  Bay,  just  north  of  the  Milwaukee 
limits.    Both  of  these  specimens  were  much  emaciated. 

These  records  extend  the  known  range  of  the  Starling  over  three 
hundred  miles  to  the  westward  of  the  nearest  points  at  which  this  spe- 
cies has  been  previously  reported — the  vicinity  of  Cleveland,  Ohio,  and 
Port  Stanley,  Ontario. 

Starlings  were  introduced  into  the  eastern  United  States  at  various 
points  and  dates  between  1872  and  1891.  The  introductions  of  1890-91 
into  New  York  City  are  supposed  to  be  the  ones  which  resulted  in  the 
birds  gaining  a  permanent  foothold  in  this  country. 

Although  its  spread  has  not  been  particularly  rapid  it  has  been 
steady,  and  it  is  probably  only  a  matter  of  time  before  these  birds  will 
be  common  breeders  in  southern  Wisconsin,  and  other  suitable  locali- 
ties in  the  Mississippi  valley. 

Careful  investigations  by  the  Biological  Survey32  show  the  food 
habits  of  the  Starling  in  this  country  to  be  beneficial  rather  than  harm- 
ful to  man. 

Although  a  handsome  bird,  its  steady  increase  and  spread  is  re- 
garded with  considerable  apprehension  by  bird  lovers,  for,  like  the  Eng- 
lish Sparrow,  it  often  competes  only  too  successfully  with  the  Blue- 
bird and  other  desirable  native  species  that  nest  in  holes  in  trees. 


WOODCRAFT 

By  Huron  H.  Smith33- 

There  is  a  fascination  about  the  term  "woodcraft,"  that  wakens 
in  our  memories  the  days  and  deeds  of  Daniel  Boone,  Kit  Carson, 
Buffalo  Bill,  Stewart  White,  Dan  Beard  and  a  host  of  others  who  will 
always  be  the  heroes  of  the  open  doors  to  boys.     It  is  said  that  a  boy 

"'"Economic  Value  of  the  Starling  in  the  United  States,"  U.  S.  Dept.  of  Agri- 
culture Bull.  No.  868. 

"Curator  of  Botany,  Milwaukee  Public  Museum. 
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passes  through  the  various  stages  of  civilization  in  his  progress  to  man- 
hood, and  that  if  we  can  analyze  his  mental  state  we  can  present  phases 
that  will  interest  him  most.  In  his  adolescent  years,  he  is  readily  inter- 
ested in  woodcraft.  And  what  a  wealth  of  learning  is  packed  into  that 
two-syllabled  word !  Any  natural  thing  out  of  doors  lies  in  its  prov- 
ince. It  includes  all  of  the  animal  life  in  field,  forest  and  stream,  the 
wild  animals,  birds,  butterflies  and  insects,  and  the  fish  in  the  streams. 
It  must  concern  itself  with  the  rocks,  minerals,  and  geologic  phenomena 
to  be  thoroughly  grounded  in  the  out-of-doors.  The  outdoor  boy  must 
know  something  about  the  stars  overhead,  if  he  is  not  to  become  lost 
at  night  in  the  woods. 

When  it  comes  to  plant  life,  the  city  boy  is  usually  at  a  distinct 
disadvantage  when  compared  to  his  country  cousin.  The  country  is 
usually  too  far  from  the  city  to  permit  that  intimate  contact  with  the 
trees  and  flowers  that  is  so  easily  made  by  the  boy  of  tender  years  in 
the  country. 

There  are  relatively  few  trees  in  any  one  region  to  learn.  The  bulk 
of  the  forest  in  a  twenty-five  mile  circle  would  be  included  in  twenty 
species.  And  yet  few  city  boys  know  even  that  many.  Wild  flowers 
are  much  more  numerous  and  vary  so  greatly  with  the  season,  that 
they  might  perhaps  be  pardoned  for  knowing  so  few  of  them.  But 
the  adolescent  age  is  the  best  time  to  get  a  foundation  in  this  knowl- 
edge. 

Woodcraft  is  even  broader  than  a  knowledge  of  all  the  species 
encountered.  The  usefulness  and  application  of  this  knowledge  is  the 
vital  point.  A  scholar  might  know  every  tree  in  the  forest  and  still  be 
unable  to  find  his  way  out,  or  to  pick  his  branches  to  build  a  shelter  or 
bed,  or  to  build  a  fire.  He  might  know  every  flower  by  name  and  yet 
not  know  which  was  poison,  and  which  would  feed  him  and  sustain 
life  when  he  was  lost  in  the  woods. 

It  will  thus  be  seen  that  the  highly  trained  specialist  is  not  the  one 
wanted  in  a  boys'  camp  in  the  woods,  or  rather,  that  if  we  must  impart 
specialized  knowledge,  then  it  will  take  a  multitude  of  men  to  teach  one 
boy  all  the  things  he  could  know  with  profit  in  his  outdoor  life.  Through 
the  boy  interest  in  nature  and  the  lessons  that  nature  offers,  it  is  an 
easy  step  to  develop  interest  in  the  boy  himself.  Interest  is  usually 
aroused  through  the  introduction  of  the  bizarre  features  of  nature, 
and  study  proceeds  from  the  startling  to  the  more  matter-of-fact  and 
important  lessons  to  be  learned. 

Definite  goals  are  usually  set  up  in  nature  study  or  woodcraft. 
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Boys  are  required  to  bring  in  and  tell  about  thirty  natural  objects  and 
their  uses.  Young  minds  are  quick  to  discern  the  difference  between 
species,  since  it  is  usually  their  first  introduction  to  specific  differences. 
Plans  of  boys'  camps,  for  a  two  weeks'  period,  usually  prescribe  that  the 
major  portion  of  the  time  be  spent  in  camp  absorbing  facts,  and  then 
an  overnight  hike  or  a  three  day  canoe  trip  to  put  into  practice  what 
they  have  been  taught. 


Fig.  110. — Norway  and  white  pines  at  Camp  Manitowish. 

Work  about  camp  may  be  instructive,  too.  Building  trails,  making 
improvements,  thinnings  of  trees  on  the  camp  site,  and  all  camp  labor 
have  their  direct  bearing  on  woodcraft.  The  Boy  Scout  gets  a  great 
deal  of  this  training  and  usually  is  very  much  at  home  in  the  north 
woods  putting  his  scoutcraft  through  the  paces. 

The  Curator  of  Botany  served  two  weeks  of  his  vacation  period  as 
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woodcraft  leader  last  summer  at  the  boys'  camp,  Manitowish,  main- 
tained by  the  State  Y.  M.  C.  A.,  on  the  north  shore  of  Boulder  lake, 
at  Boulder  Jet.,  Vilas  county,  Wisconsin.  The  camp  is  in  the  heart 
of  the  famous  fishing  grounds  known  as  the  Manitowish  waters,  twen- 
ty-four miles  northeast  of  Minocqua,  on  the  Milwaukee  road,  or  three 
hundred  and  twenty- four  miles  by  auto  road  from  Milwaukee.  Fig- 
ure 110  shows  some  of  the  Norway  and  white  pine  on  the  camp 
grounds,  but  is  only  a  poor  sample  of  the  great  tracts  of  virgin  timber 
in  this  neighborhood.    The  Trout  Lake  Forest  game  preserve  is  but  a 


Fig.  111. — Morning  flag  salute  at  Camp  Manitowish. 

short  distance  to  the  southwest,  while  the  northern  end  of  High  lake 
is  the  start  of  virgin  forests  reaching  across  the  Michigan  line.  High 
lake  is  the  source  of  Manitowish  river  and  the  most  northerly  point 
in  Wisconsin  where  Muskies  are  taken.  Above  High  lake  the  waters 
drain  to  Lake  Superior  and  the  great  northern  pike  is  paramount.  High 
lake  drains  through  the  river  to  Fish  Trap  lake,  thence  into  Boulder 
lake,  thence  into  Island  lake  and  Manitowish  and  Spider  lakes.  In  a 
twenty-mile  circle  from  the  boys'  camp,  over  five  hundred  lakes  may  be 
found,  ranging  from  a  hundred  yards  in  diameter  to  several  miles 
wide*. 
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The  camp  operates  on  a  regular  program  starting  the  day  with  a 
flag  salute  as  shown  in  figure  111,  calisthenics  and  a  swim.  The  cost 
per  capita  is  nominal  and  the  training  is  well-balanced,  the  authorities 
preferring  to  keep  the  camps  on  a  basis  of  service  rather  than  profit. 
The  camp  organization  may  be  interesting,  so  we  will  give  it  here. 
Each  cabin  has  a  leader,  who  looks  after  the  eight  boys  living  there. 


Fig.  112.— Forest  Trail  at  Camp  Manitowish. 

Besides  these,  there  is  an  aquatic  director,  an  athletic  director,  a  wood- 
craft director,  a  camp  manager,  a  camp  doctor,  a  camp  steward,  a 
transportation  manager,  a  caretaker,  a  canoe  trip  outfit  leader,  three 
lady  cooks,  and  a  general  overseer.  The  latter  was  none  other  than 
"Dad"  Wones,  of  Milwaukee.  The  woodcraft  director,  whose  duties 
the  writer  filled  for  the  two  weeks  after  the  regular  man,  Marcell,  had 
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gone  home,  is  a  sort  of  free  lance  about  the  camp,  teaching  by  after- 
noon trips,  superintending  the  clearing  of  camp  sites  and  trail  building 
through  interesting  birch  forests  such  as  the  one  shown  in  figure  112. 
One  of  the  objectives  of  the  camp  is  to  install  in  the  assembly  hall  a 
local  museum  of  the  natural  history  objects  found  about  the  camp.  It 
is  a  fine  thing  to  keep  in  touch  with  young  life,  such  as  one  finds  at  this 
sort  of  a  camp.  The  youthful  enthusiasms  react  on  the  instructor,  and 
make  it  worth  while  to  forego  personal  longings  for  other  types  of 
vacations. 

Naturally,  long  canoe  trips  are  attractive  to  the  boys  and  a  great 
deal  of  woodcraft  can  be  taught  on  these  trips  that  can  not  be  demon- 
strated in  camp.  Actual  doing  is  always  better  than  theory.  The  only 
difficulty  is  the  limited  number  one  can  reach  with  a  single  trip.  Two 
or  three  canoes  form  the  usual  party  with,  at  best,  nine  in  the  crowd. 
Since  the  writer  headed  one  of  these  long  canoe  trips  to  the  Lac  du 
Flambeau  Indian  Reservation,  fifty-one  miles  from  camp,  he  will  re- 
count this  as  a  trip  narrative  or  travelogue  to  acquaint  the  reader  with 
the  possibilities  for  instruction  on  such  a  trip. 

There  were  six  in  the  party,  five  boys  and  the  writer.  It  was  sup- 
posedly the  easiest  of  four  such  trips  starting  from  camp  that  morning, 
because  it  was  to  be  all  paddling.  Our  outfit  consisted  of  two  eighty- 
five  pound  Racine  canoes,  one  carrying  yoke,  two  tents,  a  bed  roll 
apiece  in  a  poncho,  five  paddles,  utensil  bag  and  a  food  bag.  In  the 
utensil  bag  we  had  a  thin  iron  spider,  a  small  agate  coffee  pot,  a  four 
quart  granite  stew  pan,  six  army  mess  kits  and  six  army  canteens,  with 
cup  bases. 

We  started  at  noon,  and  had  our  first  bit  of  portage  at  the  dam  in 
Manitowish  river,  barely  outside  Boulder  lake.  This  brought  us  to  the 
first  camp  site  beside  a  fine  spring.  From  this  point  there  is  a  combi- 
nation of  wading  and  shooting  rapids  for  about  two  miles.  Going 
down  river  is  very  easy,  coming  back  against  the  current  is  quite  other- 
wise. We  pulled  up  at  an  abandoned  logging  camp  for  our  first  meal, 
then  followed  down  the  river,  keeping  to  our  right  till  six-thirty,  when 
we  came  to  Island  lake.  Enroute  we  shied  a  bait  at  the  mouth  of  a 
small  creek  and  took  a  four  pound  bass,  which  somewhat  helped  sup- 
per. Among  some  old  snags,  we  also  hooked  a  muskie,  but  were  un- 
able to  land  it  with  bare  hands.  We  received  permission  to  sleep  on 
the  porch  of  the  Clemens  cottage  at  this  end  of  Island  lake,  and  soon 
had  supper  completed.  Sleep  was  rather  sketchy,  with  these  active 
youngsters  in  camp,  an  occurrence  which  the  writer  has  often  had  op- 
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portunity  to  observe.  Yet  everyone  seemed  rested  in  the  morning  and 
we  were  on  our  way  at  half  after  seven.  We  paddled  across  Island 
lake  through  a  narrow  neck  into  Manitowish  lake,  with  its  famous  re- 
sorts, the  oldest  being  Theo.  Koerner's  Spider  Lake  resort,  on  Highway 
10.  Along  Manitowish  lake,  the  boys  discovered  a  strong  echo,  which 
they  really  overworked. 

We  then  deserted  the  Manitowish  river,  turning  south  through 
South  Branch  river,  to  the  right  of  Deer  Creek  Lodge,  into  Alder  lake. 
At  the  south  end  of  Alder  lake,  we  found,  in  the  rear  of  an  old  boat 
house,  the  end  of  an  old  canal.  A  reconnoiter  of  the  canal  showed 
that  it  led  about  twenty-eight  hundred  steps  into  Little  Trout  lake,  and 
since  1,740  of  the  writer's  steps  make  a  mile,  we  had  about  two  miles 
to  go,  either  dragging  the  canoes  or  portaging.  We  did  a  bit  of  both. 
The  water  was  turned  on  through  the  canal  about  noon,  so  that  one 
could  wade  and  pull  the  loaded  canoes,  thus  helping  the  long  trip 
through  the  meadows.  The  cranberries  along  the  banks  were  abun- 
dantly fruiting,  and  the  native  dewberries  were  at  perfection.  Also 
bullfrogs  were  plentiful,  so  that  in  this  short  trip  the  writer  managed  to 
catch  more  than  fifty.  We  had  frog  legs  for  supper.  Instead  of  mak- 
ing the  last  hundred  and  fifty  feet  of  the  canal  where  the  sand  made 
going  difficult,  we  portaged  across  a  narrow  strip  of  land,  which  landed 
us  on  Little  Trout  lake. 

We  crossed  Little  Trout  in  a  southeasterly  direction  to  the  juncture 
of  dead  and  green  timber  and  there  found  a  canal  containing  more 
water  than  the  former  one,  but  also  more  brushy.  One  man  took  the 
canoe  through,  while  the  rest  walked  the  banks.  The  banks  were  lined 
with  white  birches  and  little  balsams,  and  the  vistas  stretched  away  in 
a  straight  line.  It  was  a  beautiful  sight  and  we  took  several  pictures, 
though  the  beauty  was  one  of  color  rather  than  of  form.  This  canal 
led  into  a  little  round,  mud  lake,  where  there  was  no  fishing  so  far  as 
we  could  discover.  Another  beautiful,  short  canal  led  into  McKay  or 
Crooked  lake.  We  paddled  a  regular  U-shaped  course  through  this 
lake  to  the  farther  end,  where  we  again  picked  up  our  canal  trip.  This 
was  a  long  canal  with  a  fish  trap  in  it,  and  leading  into  little  Sunfish 
lake.  We  did  not  think  it  was  Sand  lake,  because  it  was  so  small,  so 
scouted  out  around  the  lake  and  struck  the  home  of  some  Chippewa 
Indians,  where  the  women  and  children  were  industriously  making 
baskets  for  the  Indian  fair.  They  were  also  chewing  choke  cherries, 
which  they  called  "Pawahi  menun."  Running  strips  of  the  moist 
basswood  through  their  mouths  gave  these  strips  a  faint  pink  color. 
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The  similarity  of  their  tongue  to  that  of  the  Menomini  was  enough  to 
enable  us  to  make  inquiries.  We  found  that  Sand  lake  was  through 
another  canal  further  on.  So  we  retraced  our  steps  to  the  canoes  and 
found  the  canal,  which  led  us  on  to  the  narrowest  arm  of  Sand  lake. 
We  crossed  Sand  lake  in  a  southwesterly  direction  to  the  portage  camp 
for  Lake  Pokegama.  This  portage  leads  over  the  Northwestern  rail- 
way tracks.  While  the  rest  of  the  crowd  prepared  supper,  Paul  and 
I  investigated  the  portage  of  over  a  mile  to  Lake  Pokegama.  We  came 
back  and  made  camp  in  a  driving  rain  and  here  all  spent  a  miserable 
night,  thank  you. 

The  younger  boys  had  no  ambition  to  go  to  Lac  du  Flambeau,  but 
wanted  to  fish  and.  wait  for  us,  so  the  two  older  boys  and  the  writer 
made  the  portage,  traveling  light,  and  paddled  the  eight  miles  down  to 
the  Indian  agency,  landing  at  Mr.  Balmer's  office.  Then  we  walked 
around  to  the  fair  which  was  just  being  set  up,  and  bought  three  Indian 
baskets.  We  visited  with  Mrs.  Balmer  and  looked  over  the  exhibits. 
They  had  baskets  of  dried  blueberries,  which  tasted  like  currants,  other 
Indian  dried  foods  and  maple  sugar  in  mokoks,  as  well  as  fresh  vege- 
tables on  exhibit.  There  was  a  great  variety  of  birchbark  and  bass- 
wood  splint  baskets,  ranging  in  price  from  twenty-five  cents  to  five 
dollars.  There  was  much  Indian  bead  work  for  sale  as  well  as  several 
deer  skin  objects.  There  were  two  tanned  deer  skins  at  six  and  eight 
dollars  respectively,  but  both  were  summer  hides  and  not  worth  buying 
in  the  writer's  estimation.  Many  of  their  moccasins  were  made  from 
summer  hides.  The  winter  hide  moccasins  were  priced  up  to  eight 
dollars,  while  the  summer  hide  moccasins  were  from  two  and  a  half 
dollars  up.  After  wrestling  with  our  trip-grub,  we  found  a  welcome 
adjunct  to  our  menu  in  a  raisin  pie  baked  by  a  Chippewa  woman. 

We  left  as  the  noon  whistles  blew.  The  wind  was  rising.  When 
we  reached  the  portage  again,  the  writer  took  the  canoe  and  made  the 
entire  portage  of  a  mile  and  an  eighth  in  twelve  minutes.  In  an  hour 
and  ten  minutes  from  Lac  du  Flambeau  village,  we  were  paddling 
across  Sand  lake,  after  the  boys  who  had  gone  on  ahead.  We  found 
a  birchbark  note  saying  they  would  meet  us  at  the  Clemens  cottage  on 
Island  lake.  We  saw  no  trace  of  them  on  our  way,  battling  high  waves 
in  our  light  canoe,  arriving  at  the  Clemens  cottage  at  ten  minutes  of 
eight.  We  were  worried,  but  knew  that  they  had  kept  the  prunes  and 
a  couple  of  slabs  of  bacon  to  eat,  so  we  planned  to  go  after  them  as 
soon  as  it  was  light  again.  As  we  were  finishing  breakfast,  they  hove 
in  view,  paddling  for  dear  life,  spurred  on  by  their  appetites.    Prunes 
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developed  to  be  a  touchy  subject  with  them,  so  we  fed  them  well,  Paul 
eating  twenty-seven  pancakes,  and  made  ready  for  our  long  paddle  up 
the  river  to  Boulder  against  the  current.  We  left  at  eleven  and  made 
the  dam  at  three  twenty  in  the  afternoon.  There  we  proceeded  to  clean 
up  everything  in  the  way  of  eatables,  and  to  clean  the  outfit  before 
making  camp. 

The  other  three  canoe  parties  were  in  from  Winegar,  Tenderfoot, 
and  Star,  all  finishing  in  the  specified  four  days.  That  evening,  around 
the  fireplace,  we  listened  to  the  account  of  the  trips. 

THE  HAIDA  TOTEM  POLE  AT  THE  MILWAUKEE 
PUBLIC  MUSEUM 

By  C.  F.  Newcombe,  M.  D.34 

On  the  Northwest  Coast  of  America,  from  Vancouver  Island  to 
Alaska,  there  was  developed  in  aboriginal  times,  a  most  unusual  type 
of  culture,  characterized  by  maritime  pursuits,  and  a  very  high  develop- 
ment in  the  woodworking  arts,  especially  wood  bending  and  carving. 

This  rugged  coast  line,  in  which  the  mountains  come  down  to  the 
very  shore  and  are  cleft  by  many  great  fjords,  is  covered  with  a  dense 
forest  of  evergreens,  particularly  cedars.  This  was  the  particular  en- 
vironmental condition  which  gave  rise  to  this  great  woodworking 
industry. 

The  most  highly  developed  phase  of  this  art  is  found  in  the  great 
totem  poles,  which  have  formed  perhaps  the  most  characteristic  and 
interesting  feature  of  this  region  from  the  days  of  the  earliest  travelers 
down  to  the  present.  And  such  poles  are  found  nowhere  else  in  the 
world. 

Among  the  several  tribes  of  Indians  living  in  this  environment  and 
having  the  same  general  cultural  features,  the  Haida,  living  on  the 
Queen  Charlotte  group  of  Islands,  were  the  best  carvers.     They  are 


"Dr.  Newcombe  went  to  Victoria  as  a  retired  physician  in  1883,  and  his 
interest  in  anthropology  soon  brought  him  into  contact  with  many  of  the  tribes 
of  the  Northwest  Coast.  In  time  he  became  a  recognized  authority  on  these 
peoples  and  has  collected  extensively  for  the  following  museums  in  the  United 
States:  the  American  Museum  of  Natural  History,  United  States  National 
Museum,  the  University  of  Pennsylvania  Museum  and  the  Museum  of  the  Uni- 
versity of  California,  as  well  as  for  the  British  Museum,  for  the  Victoria  Me- 
morial Museum  of  Ottawa,  and  for  the  Provincial  Museum,  at  Victoria,  B.  C. 

Totem  poles,  which  he  has  secured,  are  now  in  the  following  of  the  larger 
museums  of  the  world:  the  British  Museum;  the  Field  Museum  of  Natural  His- 
tory, Chicago;  the  American  Museum  of  Natural  History,  New  York;  the 
United  States  National  Museum,  Washington,  D.  C. ;  the  University  of  Pennsyl- 
vania Museum,  Philadelphia;  the  Museum  of  the  University  of  California,  San 
Francisco;  the  Brooklyn  Institute  Museum,  the  Museum  of  the  Royal  Gardens 
at  Kew,  England,  and  at  public  museums  at  Liverpool,  England,  and  Mel- 
bourne, Australia.  The  one  just  secured  by  the  Milwaukee  Public  Museum 
is  an  exceptionally  fine  specimen  of  the  type  of  carving  which  illustrates 
family  crests  and  stories  relating  thereto. — Editor. 
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a  fine  type  of  Indian  as  is  shown  in  figure  113.  According  to  their  own 
traditions,  they  originally  erected  in  front  of  their  homes  flat  planks  on 
which  were  displayed  their  hereditary  crests.  Often  the  doorway 
passed  through  the  center  of  such  a  plank.  In  fact,  this  type  persisted 
down  to  the  latter  part  of  the  last  century.     A  very  old  specimen  of 


Fig.  113. — Haida  Indians  in  ceremonial  dress. 


this  form  of  "totem  pole"  was  secured  many  years  ago  for  the  Provin- 
cial Museum  at  Victoria,  B.  C. 

With  the  coming  of  the  first  whites  to  this  Northwest  Coast  region 
and  the  introduction  of  iron  tools,  the  Haida  were  able  to  carve  their 
designs  in  the  round,  and  the  tall,  round  poles  were  made  possible.  It 
is  believed  that  iron  tools  were  unknown  to  the  inhabitants  of  the  region 
before  the  Russians  made  their  appearance  in  what  are  now  Alaskan 
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waters  about  1741.  The  knowledge  of  iron  soon  spread  all  along  the 
coast  and  the  round  pole,  with  its  more  realistic  carvings,  was  soon 
supplanting  the  shorter  flat  one.  The  extent  to  which  such  poles  were 
used  may  be  seen  in  figure  114. 

Totem  poles  were  of  three  general  types,  the  house  totem,  erected 
in  front  of  the  dwelling  of  its  owner,  the  carved  house  posts,  used  in- 
side the  building,  and  the  grave  or  monumental  totem,  erected  in  honor 
of  the  deceased. 

Whatever  their  use,  these  poles  were  decorated  with  the  hereditary 


Fig.  114. — A  group  of  Haida  totem  poles  on  the  Queen  Charlotte  Islands. 

crests  and  totemic  symbols  of  the  owner.  Among  some,  at  least,  of  the 
Northwest  Coast  tribes,  such  a  pole  was  always  carved  by  a  special 
carver  who  had  inherited  his  right  to  practice  this  art.  Anyone  could 
carve  a  paddle  or  other  common  object,  but  any  object  bearing  these 
heraldic  symbols  must  be  made  by  an  hereditary  carver. 

These  crests  are  symbolic  of  the  clan  ancestry  and  connections  of 
the  owner,  and  the  right  to  use  them  was  hereditary.  Among  the 
Haida,  each  family  had  the  right  to  use  a  certain  number  of  crests,  i.  e., 
figures  of  certain  animals  and  other  objects,  during  a  potlatch;  or  they 
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might  represent  them  on  their  houses,  totem  poles,  or  other  property, 
and  tattoo  them  upon  their  bodies. 

The  Milwaukee  totem  pole  displays  certain  of  the  symbols  of  the 
Eagle  clan.  It  was  purchased  from  the  last  representative  of  Chief 
Skilkinans  of  the  long-abandoned  town  of  Ian,  on  the  west  side  of  the 
entrance  of  Masset  Inlet,  Queen  Charlotte  Islands,  British  Columbia, 
in  the  year  1913. 

It  was  originally  secured  at  the  request  of  Baron  von  Hugel  for 
Cambridge  University  but,  owing  to  the  vicissitudes  of  the  World  War, 
which  broke  out  before  the  pole  could  be  shipped  to  England,  it  re- 
mained in  the  writer's  possession,  until  sent  to  the  Milwaukee  Museum 
in  1921.  It  now  stands  in  a  most  appropriate  place  before  that  in- 
stitution and  displays  one  of  the  best  examples  of  Haida  wood  carving 
that  has  ever  been  sent  out  of  British  Columbia. 

Erected  at  Ian  about  sixty  years  or  more  ago,  the  ownership  of  this 
finely  carved  representation  of  the  crests  of  an  almost  forgotten  chief, 
has  passed  through  many  successors.  As  a  result,  there  is  no  one  now 
living  who  can  recall  the  exact  rendering  of  the  stories  recited  at  the 
great  feast  given  at  the  time  of  the  formal  putting  into  place  of  the 
solid  portrayal  of  these  hereditary  tokens  of  rank  and  power. 

The  interpretations  of  the  figures  on  this  pole  were  obtained  through 
the  Rev.  S.  J.  Davis,  an  educated  Haida,  whom  I  first  met  at  Howkan, 
Alaska,  in  1902,  and  found  to  be  a  careful  assistant  and  with  whose 
help  many  rare  objects  were  collected  for  the  Field  Museum  of  Natural 
History  at  Chicago. 

Figure  115  shows  the  details  of  the  pole  and  its  figures,  both  front 
and  side  views.    These  figures  have  the  following  significance: 

1.  Raven.35  A  crest  of  the  Eagle  clan,  Gitins.  Raven  is  here 
shown  seated  upon  a  cylinder  of  four  sections,  which  is  the  ornamental 
top  of  a  chief's  hat  (2). 

2.  Chief's  dance  hat  with  an  ornamental  top,  consisting  of  four 
cylindrical  sections  which  signify  an  equal  number  of  feasts  accom- 
panied by  distribution  of  property,  given  by  the  owner  of  the  crests. 

3.  Moon.  This  illustrates  the  well-known  story  which  tells  how 
Raven  stole  the  Moon  from  the  chief's  house,  where  it  was  hidden  in  a 
box  and  how  he  escaped  through  the  smoke  hole  in  the  roof.     This 


35The  repeated  use  of  Raven  in  varied  forms  to  illustrate  well-known 
stories  is  clearly  brought  out  by  Dr.  J.  R.  Swanton  in  his  Contribution  to  the 
Ethnology  of  the  Haida   (Mem.  Amer.  Mus.  Nat.  Hist.,  Vol.  VIII). 

His  description  of  Plate  III,  figure  4,  shows  that  the  "story-pole"  there 
referred  to  also  contains  episodes  from  the  Raven  story,  and  in  many  ways 
closely  resembles  the  pole  belonging  to  the  Milwaukee  Museum.  In  each 
there  is  the  Raven  at  the  top  and  Beaver  at  the  bottom  of  the  pole,  and  in 
each  the  intervening  space  is  occupied  by  figures  portraying  mythical  animals. 
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Fig.  115.— Haida  totem  pole  of  the  Milwaukee  Public  Mi 


1922]  NEWCOMBE,  HAIDA  TOTEM   POLE  199 

figure  is  not  here  used  as  a  crest,  but  is  introduced,  together  with  num- 
bers 4  and  8,  as  part  of  the  Raven  story  and  to  fill  up  the  spaces  be- 
tween the  true  crests  which  are  numbers  1  and  11. 

4.  Raven  in  one  of  his  numerous  forms.  He  is  here  shown  as  a 
large  seated  figure  and  is  represented  as  a  traveling  chief. 

5.  Frog. 

6.  Butterfly.  This  character  is  here  shown  held  by  Raven  (4). 
He  acted  as  Raven's  spokesman  at  feasts.  On  one  occasion,  after  a 
feast,  Raven  induced  Butterfly  to  cross  a  chasm  on  a  bridge  of  kelp, 
but  when  he  was  half-way  across,  Raven  turned  this  slippery  seaweed 
so  that  he  fell  into  the  water  and  was  drowned.  The  pointed  head  and 
long  proboscis  of  the  Butterfly  are  clearly  seen  between  the  two  frogs 
on  the  body  of  the  main  figure. 

7.  The  ear  of  No.  8  with  a  human  face.    Ornamental  only. 

8.  Raven  again  on  his  travels.  The  stories  of  Raven's  travels  are 
almost  interminable.  This  is  said  to  recall  an  incident  typical  of  his 
mischievous  and  greedy  nature,  of  which  it  is  related  that  after  tearing 
away  and  eating  all  of  the  food  contained  in  Butterfly,  he  soon  became 
hungry  again  and  was  glad  to  find  some  crows  playing  with  seal  fat, 
throwing  pieces  of  it  from  one  to  another.  Joining  them,  he  began  to 
eat  these  missiles,  which  soon  put  a  stop  to  the  game. 

9.  One  of  the  boys  whom  Raven  robbed,  as  above  mentioned. 

10.  Frogs.    Used  as  ornamental  space-fillers. 

11.  Beaver.  This  figure  is  shown  with  characteristically  large 
incisor  teeth  and  is  represented  as  gnawing  at  a  stick  held  in  his  front 
paws.    This  figure  is  used  as  a  true  crest  of  the  Raven  clan. 

12.  This  is  probably  a  representation  of  the  broad  tail  of  the 
Beaver,  but  it  has  been  embellished  by  the  addition  of  an  inverted 
figure. 

Of  the  above  figures  numbers  one  and  eleven  alone  signify  crests. 
The  remainder  were  introduced  to  enhance  the  importance  of  the 
owner,  by  providing  ornamentation  for  a  larger  area  than  the  true 
crests  could  have  done. 

The  Eagle  clan,  tradition  tells  us,  arose  as  follows :  The  ancestress, 
Greatest  Mountain,  was  brought  from  the  Nass  River,  B.  C,  by  "He- 
whose-voice-is-obeyed"  and  placed  in  Cumshewa  Inlet.  From  Greatest 
Mountain  it  is  said  that  all  of  the  different  families  sprung,  though 
the  traditions  vary  in  many  particulars.  According  to  a  typical  one  a 
descendant  of  Greatest  Mountain  called  Labret-Woman,  was  born  at 
Masset  and  married  a  chief  there  by  whom  she  had  daughters,  two  of 
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whom  married  Raven  chiefs.  When  Labret-Woman's  husband  died, 
she  induced  the  Rose  Spit  chief  to  marry  her  by  using  certain  charms, 
and  from  this  union  originated  many  of  the  Eagle  families  of  the 
northern,  eastern  and  western  towns  of  the  Haida,  including  that  whose 
crests  are  seen  on  this  pole. 

The  almost  total  decadence  of  this  art  of  carving  among  the  North- 
west Coast  tribes  and  the  fact  that  now  nearly  all  of  the  important 
totem  poles  have  either  fallen  into  decay  or  have  been  taken  as  museum 
specimens  to  foreign  countries,  makes  it  extremely  difficult,  in  fact,  al- 
most impossible,  to  secure  a  representative  totem  pole  at  the  present 
time.  Milwaukee  is,  therefore,  more  than  fortunate  to  have  so  fine  an 
example  of  this  aboriginal  sculptural  art  which  is  so  rapidly  vanishing 
from  the  Northwest  Coast,  the  only  place  in  the  world  where  it  ever 
flourished. 
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INTRODUCTION 

This,  the  third  volume  of  the  Museum's  Yearbook,  finds  the  insti- 
tution especially  active  in  its  field  work  and  collecting,  and  it  is  our 
desire  to  acquaint,  particularly  the  citizens  of  Milwaukee,  with  some  of 
the  more  intimate  facts  concerning  these  activities  by  which  the  Mu- 
seum's collections  and  exhibits  are  augmented  and  its  groups  built. 

The  more  detailed  researches  are,  of  course,  published  in  our  bul- 
letins, but  in  the  pages  of  the  Yearbook  are  recounted  the  more  com- 
monplace and  newsy  phases  of  the  work  under  the  title  of  "Notes  on 
the  Museum's  Collecting  Expeditions  in  1923." 

Into  the  section  of  "Special  Notes  and  News"  are  gathered  articles 
by  various  members  of  the  Museum's  staff,  which  embrace  items  and 
activities  of  particular  interest. 

It  is  hoped  by  the  Museum  that  the  very  lively  interest  in  its  work,, 
which  now  brings  such  great  numbers  of  visitors  to  its  exhibition  halls 
and  also  such  large  audiences  to  its  lectures,  will  continue  as  in  the 
past.  New  groups  and  exhibits  are  being  planned  and  during  the  next 
year  several  new  features  of  exceptional  interest  will  be  presented  to 
the  public. 

The  Museum  is  a  great  storehouse  of  visual  instruction,  which  co- 
operates with  all  activities  of  the  city  and  particularly  with  its  schools. 
Its  rapidly  increasing  exhibits  are  more  than  crowding  its  available 
space,  and  plans  for  its  future  group  building  call  for  much  larger 
quarters.  Some  slight  relief  will  be  obtained  when  the  Calumet 
Club  building  is  available  as  an  annex  to  our  present  building.  This 
provides  only  temporary  relief,  of  course,  but  this  space  will  be  utilized 
to  the  greatest  possible  extent  until  such  time  as  a  more  adequate  and 
more  permanent  addition  is  available. 

It  is  the  Museum's  desire  to  be  of  the  greatest  possible  service  in 
every  way  to  all  the  various  interests  of  the  city  and  to  constantly 
increase  its  usefulness  in  the  community.  It  now  renders  service  to 
well  over  a  million  people  each  year  and  with  the  ever-increasing  range 
of  the  exhibits  and  groups,  and  with  the  increased  facilities  provided  by 
additional  space,  it  will  be  able  to  serve  many  more. 

S.  A.  BARRETT,  Director. 


NOTES  ON  THE  MUSEUM'S  COLLECTING 
EXPEDITIONS  IN  1923 

COLLECTING  FOR  THE  SCHOOL  LOAN  GROUPS 

By    Owen  J.  Gromme1 

All  arrangements  having  been  made  and  our  equipment  carefully 
packed,  Mr.  Meinecke  and  I  were  ready  at  noon  on  May  26th  to  leave 
for  the  field  to  continue  the  work  started  at  Fond  du  Lac  last  year  for 


Fig.  1.- 


-Permanent  camp  on  the  shore  of  Green  Bay. 
Mr.  Schoenebeck  and  Mr.  Meinecke. 


the  purpose  of  obtaining  material  to  be  used  in  our  school  loan  groups. 
Our  Ford,  with  an  especially  constructed  box  back,  was  loaded  down  to 
the  creaking  springs  with  everything  from  sleeping  bags  and  cooking 
utensils  to  a  complete  taxidermist's  field  laboratory.  We  were  pre- 
pared to  spend  many  nights  in  the  open  and  away  from  the  main  trav- 
eled highways. 

The  timely  arrival,  at  the  Museum,  of  Mr.  August  Schoenebeck 
caused  a  complete  change  of  our  plan.     For  the  past  twenty  years  Mr. 

'Assistant  Taxidermist,  Milwaukee  Public  Museum. 
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Schoenebeck  has  done  considerable  collecting  in  the  neighborhood  of 
Advance,  Wisconsin,  and  has  made  many  valuable  contributions  to  the 
exhibits  of  the  Museum.  His  field  activities  have  brought  him  in  close 
contact  with  nature  in  that  region,  and  he  suggested  that  a  change  in 
our  plans  might  be  to  our  advantage.  We  accordingly  met  him  in  Ad- 
vance, whence  he  conducted  us  to  his  summer  cottage  about  three 
miles  from  Suamico  on  the  shores  of  Green  Bay  and  about  nine  miles 
north  of  the  city  of  Green  Bay  itself.  This  cottage  he  placed  at  our 
disposal  for  the  season. 

About  a  mile  of  the  road  from  Suamico  to  the  camp  lay  through  a 


Fig.  2.- 


-Looking  north  on  the  Green  Bay  shore,  showing  Little  Tail 
in  the  distance. 


marsh,  and  had  to  be  negotiated  very  slowly  and  with  great  care,  as  a 
severe  jolt  to  our  already  overburdened  car  might  have  resulted  in  a 
broken  spring,  but  presently  we  found  ourselves  comfortably  estab- 
lished in  our  permanent  quarters,  shown  in  figure  1,  and  ready  for 
work. 

The  next  day  was  spent  in  general  reconnaissance  work,  and  in 
making  a  survey  of  the  surrounding  country  which  was  very  low  and 
flat  for  about  a  quarter  of  a  mile  inland,  and  covered  with  a  thick 
growth  of  marsh  grass  with  here  and  there  an  "island"  of  low  willow 
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and  poplar  which  gave  refuge  to  thousands  of  the  smaller  birds  suited 
to  that  environment.  About  one  mile  to  the  north  "Little  Tail",  a 
narrow  strip  of  land,  extends  diagonally  out  into  Green  Bay  for  nearly 
a  mile.  Some  idea  of  this  low  lying  peninsula  may  be  obtained 
from  figure  2.  With  the  exception  of  a  hunting  shack  used  in  the  fall 
of  the  year,  it  is  uninhabited.  Mr.  Schoenebeck  states  that  formerly 
this  strip  of  land  was  almost  entirely  submerged,  and  offered  refuge 
to  hundreds  of  pairs  of  breeding  waterfowl,  but  the  lowering  of  the 
lake  level  has,  from  all  appearances,  made  it  unsuitable  for  their  nest- 
ing needs,  as  we  were  entirely  unsuccessful  in  finding  the  nest  of  a 


FlG.  3. — Typical  scene  on  Little  Tail. 


single  pair  of  ducks,  and  only  found  one  nest  of  the  gallinules  which 
were  formerly  here  in  great  abundance.  However,  we  did  find  here 
many  other  species. 

The  entire  south  side  of  Little  Tail  is  composed  of  low  boggy  ground, 
and  the  bullrushes  grow  out  in  the  shallow  water  of  the  bay  for  a  hun- 
dred yards  or  more,  while  the  center  is  high  and  dry,  overgrown  with 
tall  grass  and  thickets. 

The  north  side  for  its  full  length,  is  bordered  by  a  broad  sandy 
beach,  and  many  bars  and  shallows  which  were  every  day  frequented 
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by  hundreds  of  Bonaparte  and  Herring  Gulls  which  could  be  seen  all 
day  long  either  flying  up  and  down  the  beach  or  noisily  squabbling 
out  on  the  bars.     Figure  3  shows  a  typical  scene  on  Little  Tail. 

This  type  of  beach  was  well  suited  to  the  Spotted  Sandpipers  and 
their  cheery  calls  could  be  heard  most  any  time  as  they  flew  up  ahead 
of  us,  and  out  over  the  water.  The  heavy  growth  of  bushes  and  grasses 
offered  abundant  shelter  for  their  nests,  several  of  which  we  found  and 
photographed. 

We  soon  had  enough  nesting  birds  under  observation  to  keep  us  on 
the  jump,  and  between  times  we  collected  desirable  specimens  to  com- 


FlG.  4. — Young  American  Bitterns. 

plete  some  particular  group.  When  weather  conditions  permitted,  we 
would  spend  as  much  time  as  possible  photographing  the  nests  and 
young,  and  this,  at  times,  was  an  exceedingly  difficult  task,  as  it  often 
took  us  many  minutes  to  get  our  5x7  view  camera  properly  set,  while 
keeping  our  nervous  little  subjects  in  focus.  If  the  sun  was  alternately 
bright  and  hidden  by  clouds,  it  added  to  our  difficulty  and  usually 
while  waiting  for  good  light  the  little  fellows  would  squirm  into  any  but 
the  desired  position,  and  adjustments  would  have  to  be  made  all  over 
again.     Great  care  was  always  taken  to  "snap"  the  nestlings  in  a  most 
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natural  position,  and  at  the  same  time  one  which  would  bring  out  ana- 
tomical characteristics  common  to  the  subject  at  hand.  Figure 
4  shows  a  brood  of  young  American  Bitterns. 

When  the  waters  of  the  bay  were  not  too  rough,  our  regular  daily 
trips  to  Little  Tail  were  made  via  rowboat  propelled  with  a  detachable 
motor.  On  these  trips  across  we  often  passed  within  a  few  yards  of 
picturesque  Black-crowned  Night  Herons  as  they  gracefully  balanced 
themselves  on  the  stakes  driven  for  the  nets  of  the  commercial  fisher- 
men. These  birds  would  perch  for  hours  at  a  time,  and  now  and  then 
swoop  down  to  the  water  and  clumsily  fly  back  up  to  the  perch  and  we 
wondered  at  the  time  if  this  awkward  action  was  an  attempt  at  catch- 
ing fish.  When  closely  approaching  our  landing  place,  we  were  usu- 
ally greeted  by  the  surprised  squawk  of  a  Great  Blue  Heron  as  clumsily 
and  with  dangling  legs  he  would  flop  out  of  the  bullrushes  and  away 
from  his  favorite  fishing  place. 

On  one  occasion,  while  waiting  for  the  water  to  calm  sufficiently  to 
allow  a  return  to  the  mainland,  we  decided  to  wade  across  the  "slough," 
a  cut  off  of  shallow  water  about  one  hundred  feet  wide  which  joins  the 
bay  on  either  side,  and  in  reality  makes  an  island  of  Little  Tail  when 
the  water  is  slightly  higher  than  normal.  While  wading  across  we 
were  surprised  by  a  splash  ahead  of  us,  but  thought  it  nothing  un- 
usual, as  at  this  time  of  the  year  these  waters  are  literally  alive  with 
carp,  but  one  little  peep  which  sounded  to  us  much  like  a  duckling, 
betrayed  the  presence  of  a  brood  of  young  mallards,  and  the  adult, 
when  discovered,  flew  around,  frantically  quacking  and  warning  the 
brood  to  cover.  After  about  two  hours  of  searching  under,  and  around 
every  weed,  we  succeeded  in  finding  only  four  of  them.  When  under 
water  and  among  the  weeds  with  only  the  bill  protruding  above,  their 
color  gives  them  the  appearance  of  anything  but  a  duckling,  and  only 
an  exhaustive  search  will  reveal  them.  It  was  getting  dark,  making 
further  search  useless,  so  we  returned  to  camp  for  the  night. 

Each  slough  harbored  several  pairs  of  Pied-billed  Grebe,  or  "Hell 
Divers,"  and  we  found  many  of  their  nests  containing  eggs  that  were 
heavily  incubated.  We  had  planned  on  taking  a  group  of  them  when 
they  hatched.  The  fact  that  every  nest  found  was  built  in  a  more  or 
less  exposed  place,  resulted  in  their  being  destroyed  by  the  high  water 
driven  in  by  a  terrific  northeast  wind.  All  nests  under  observation 
were  lifted  bodily  from  their  attachments  and  dashed  to  pieces  on 
shore,  and  not  until  we  were  ready  to  leave  had  they  begun  their  sec- 
ond settings,  the  hatching  of  which  would  have  been  too  late  for  us. 

Our  work  in  the  thickets  was  hampered  considerably  by  the  mos- 
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quitoes,  which  were  so  numerous  that  we  spent  most  of  our  time  fight- 
ing them  off  to  keep  from  being  literally  eaten  alive.  These  swarms  of 
insects  undoubtedly  accounted  for  the  abundance  of  insectivorous 
birds,  of  which  the  flycatchers,  and  yellow  warblers  were  by  far  the 
most  numerous. 

One  morning  while  we  were  quietly  walking  through  a  small  poplar 
thicket  just  back  of  our  camp,  we  were  suddenly  surprised  by  a  mother 
Ruffed  Grouse,  which  excitedly  darted  out  of  the  underbrush  and  flew 
directly  up  to  our  feet,  and  in  her  attempt  to  lead  us  away  from  her 
well-concealed  brood,  she  went  through  all  the  antics  of  a  crippled 


FlG.  5. — General  view  of  the  region  just  north  of  Advance,  Wis. 

bird,  and  remained  within  a  few  yards  of  us  while  we  diligently  searched 
for  her  young,  eleven  of  which  we  found.  Some  of  them  were  con- 
cealed under  dead  leaves,  the  color  of  which  blended  so  perfectly  with 
the  markings  of  the  young  birds  that  to  the  untrained  eye  they  would 
usually  pass  unobserved.  They  made  excellent  subjects  for  a  fine 
close-up  photo. 

On  June  26th  we  concluded  our  work  on  the  bay  shore,  and  moved 
our  equipment  to  Advance,  where  we  resided  for  the  remainder  of  our 
stay  with  Mr.  Schoenebeck.     Here  we  obtained  a  large  series  of  pho- 
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tographs  for  backgrounds  of  a  different  type,  as  the  nature  of  the 
country  offered  opportunities  not  to  be  had  along  the  bay  shore.  The 
top  of  the  box  of  our  Ford  proved  to  be  a  very  convenient  place  from 
which  to  take  pictures  for  backgrounds  of  groups  to  represent  height 
from  the  ground,  as  a  picture  taken  from  the  ground  level  would  in 
that  case  convey  the  wrong  impression.  Therefore,  when  the  oppor- 
tunity presented  itself,  we  would  take  advantage  of  bridges  and  other 
high  places  where  we  could  stop  our  car.  This  type  of  background  is 
shown  in  figure  5. 

As  we  were  always  on  the  lookout  for  new  material,  it  was  with 
great  joy  that  we  received  the  news  from  Mr.  E.  C.  Peterman  that  an 
hour  or  so  previous,  while  crossing  over  a  bridge,  he  had  observed  an 
adult  Hooded  Merganser  with  a  large  brood  leisurely  floating  a  hundred 
feet  away,  and  that  they  had  paid  no  heed  to  the  passing  machine. 
He  lost  no  time  in  getting  us  back  there,  and  as  we  slowly  proceeded 
over  the  bridge  we  caught  a  glimpse  of  them  as  they  passed  from  view 
around  the  first  curve. 

We  immediately  dismounted,  and  proceeded  cautiously  through 
the  undergrowth  along  the  creek  bank,  but  the  old  bird  caught  a 
glimpse  of  us  and  like  a  flash  the  entire  family  vanished  under  water. 

We  searched  for  a  mile  either  way  and  tried  again  the  next  day  but 
without  success.  It  was  just  one  of  those  disappointments  that  a 
field  naturalist  must  experience  on  his  expeditions. 

By  the  first  of  July,  although  the  nesting  season  was  still  at  its 
height,  we  decided  that  enough  material  had  been  gathered  to  keep  us 
busy  in  the  laboratory  for  the  remainder  of  the  year,  and  feeling  well 
repaid  for  our  efforts,  packed  our  outfit  for  the  return  trip  back  to 
Milwaukee. 

HUNTING  WISCONSIN  RATTLESNAKES 

By  T.  E.  B.  Pope2 

Of  the  many  species  of  snakes  that  are  found  in  the  state  of  Wis- 
consin, the  only  ones  that  have  been  reported  as  poisonous  are  the 
Massasauga  (Sistrurus  catenatus  catenatus)  and  the  Banded,  Timber  or 
Rock  Rattlesnake  (Crotalus  horridus) .  They  both  belong  to  the  Rattle- 
snake family  (Crotalidae) ,  which  in  this  country  includes  the  thick- 
bodied  poisonous  serpents  known  as  "Pit  Vipers,"  so  called  on  account 
of  a  deep  pit  situated  between  the  eye  and  the  nostril.  The  members 
of  this  family  all  possess  a  flat,  triangular  head,  very  distinct  from  the 

2Curator  of  Lower  Zoology,  Milwaukee  Public  Museum. 
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neck,  an  elliptical  or  cat-like  pupil  of  the  eye,  and  long  fangs  which  fold 
against  the  roof  of  the  mouth  when  it  is  closed.  The  identity  of  the 
Massasauga  and  the  Banded  Rattlesnake  is  easily  established  by  the 
possession  of  a  rattle,  a  unique  appendage  at  the  end  of  the  tail  that 
distinguishes  the  representatives  of  the  two  genera  of  rattlesnakes 
(Sistrurus  and  Crotalus)  from  the  members  of  other  genera  of  the  fam- 
ily. Other  poisonous  snakes  of  the  United  States  such  as  the  Coral 
snake,  Copperhead  and  Water  Moccasin  do  not  possess  rattles  even 
though  the  last  two  species,  belonging  to  the  genus  Akistrodon,  are 
members  of  the  dreaded  Rattlesnake  family. 

Thus  it  appears  that  all  snakes  possessing  a  rattle  are  of  the  deadly 
rattlesnake  family  but  that  all  members  of  that  family  do  not  possess 
rattles.  Again,  all  the  poisonous  snakes  of  the  country  do  not  belong 
to  the  family  Crotalidae  and  some  venomous  species  may  even  have  a 
strong  resemblance  to  harmless  forms.  One  cannot  jump  to  the  hasty 
conclusion  that  any  snake  having  a  flat,  triangular  head  is  a  member 
of  the  rattlesnake  family,  or  that  any  snake  with  a  relatively  thick 
body  is  necessarily  a  poisonous  serpent.  We  have  in  Wisconsin  sev- 
eral harmless  species  of  snakes,  the  killing  of  which  would  certainly  be 
unjustifiable,  although  they  comply  with  either  of  these  specifications. 
In  fact,  no  general  rule  as  to  shape  of  head,  thickness  of  body,  character 
of  eye,  coloration,  or  other  external  feature,  will  invariably  prove  a 
venomous  species  except  when  a  head-pit  or  rattle  is  present. 

The  Massasauga  is  not  usually  confused  with  the  Banded  Rattle- 
snake, although  it  occurs  in  Wisconsin.  The  average  specimen  of  the 
former  is  much  smaller,  is  of  a  different  ground-color  and  pattern  and 
does  not  often  dwell  where  the  latter  is  found.  It  may  be  identified 
by  its  slaty-gray  skin  marked  with  a  series  of  large,  rich-brown  blotches 
on  the  back,  faintly  bordered  with  white,  and  by  conspicuous  streaks 
of  gray  color  on  the  head.  It  is  essentially  a  snake  inhabiting  swampy 
situations. 

It  is,  however,  with  the  true  Rattlesnake,  Crotalus  horridus,  that 
this  article  is  especially  concerned  and  further  points  as  to  its  habits 
and  characteristics  by  which  it  may  be  distinguished  from  the  Massa- 
sauga, are  treated  in  the  remainder  of  the  paper. 

Inasmuch  as  the  Rattlesnake  is  one  of  the  most,  if  not  "the"  most, 
interesting  serpent  in  Wisconsin,  it  was  believed  that  a  suitable  mu- 
seum group  should  be  made  showing  this  reptile  in  its  natural  environ- 
ment. It  was  therefore  decided  to  reproduce  a  typical  Wisconsin 
rattlesnake  den. 

Mr.  E.  D.  Ochsner  of  Prairie  Du  Sac  and  Mr.  Elmer  C.  Keitel  of 
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Merrimac,  Wisconsin,  both  reported  that  Sauk  County  offered  an  op- 
portunity for  this  work  amid  suitable  conditions,  and  a  small  party 
consisting  of  Mr.  E.  R.  Tyrrell,  Mr.  William  E.  Dickinson  and  the 
writer  set  out  on  a  rattlesnake  hunt  on  the  morning  of  Saturday,  May 
26th,  1923. 

The  equipment  consisted  principally  of  photographic  and  artist's 
outfits,  since  a  pictorial  record  of  the  living  snakes,  their  dens  and 
general  surroundings  was  necessary.  The  photographic  outfit  was  as 
simple  and  limited  as  possible,  consisting  only  of  a  good  view  camera 
and  a  kodak.    One  tripod  served  for  both. 


FIG.  6. — Snake-box  and  snake-tongs. 

A  snake-box  was  taken  for  the  transportation  of  such  snakes  as  we 
might  capture.  This  was  specially  designed  for  the  transportation  of 
living  dangerous  reptiles  and  complied  with  all  the  specific  regulations 
demanded  by  common  carriers  for  such  a  purpose.  The  box,  figure  6, 
was  made  of  three-quarter  inch  pine  and  measured  twenty  by  eleven 
inches  and  thirteen  inches  in  height.  On  one  side  was  inserted  a  heavy 
pane  of  glass,  covered  on  the  outside  by  galvanized  screen  of  one- 
eighth  inch  mesh.  The  opposite  side  was  a  hinged  wooden  cover 
equipped  with  hasp  and  padlock.  This,  in  turn,  had  an  elliptical  open- 
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ing  measuring  five  and  a  half  by  four  inches,  through  which  the  living 
reptiles  were  dropped  into  the  box.  This  opening  was  protected  by  a 
sliding,  padlocked  door,  eight  by  five  and  a  half  inches,  bearing  a  similar 
aperture  covered  with  the  screen  inside  and  out.  A  handle  was  fast- 
ened to  the  middle  of  the  long  upper  side.  Thus  the  box  was  equipped 
with  two  padlocks  for  safety,  and  the  captive  snakes  were  provided 
with  plenty  of  air  through  the  screened  aperture  and  could  be  exam- 
ined by  looking  through  the  opening  of  the  sliding  door  when  the  long 
glass  side  was  turned  toward  the  light.  In  this  same  illustration  is 
shown  a  long  pair  of  tongs,  specially  designed  for  catching  rattle- 
snakes. They  are  of  the  type  employed  by  both  Messrs.  Keitel  and 
Ochsner,  and  were  made  for  us  at  Prairie  Du  Sac.  These  tongs  are 
simply  two  three-eighths  inch  iron  rods,  four  feet  long,  united  by  a 
pivot  six  inches  from  one  end,  the  other  ends  of  the  rods  being  pro- 
vided with  wooden  handles.  The  business  or  nipping  ends  of  the  tongs 
are  slightly  flattened  and  are  provided  with  corrugations  on  the  inside 
to  insure  a  good  hold  on  the  slippery,  squirming  reptile.  Later  we 
wound  friction-tape  on  the  ends  of  the  tongs  and  found  the  grasp, 
not  only  safer,  but  less  liable  to  injure  the  skin  of  the  reptile.  We 
would  not  advise  the  use  of  tongs  made  much  shorter  than  four  feet. 
The  box  and  tongs  were  entrusted  to  Mr.  Dickinson. 

Mr.  Tyrrell  was  charged  with  securing  suitable  notes  and  sketches 
of  the  reptiles  and  their  general  surroundings,  while  the  writer  served  as 
photographer.  Nothing  else  was  carried  by  the  party.  I  mention  this 
because  the  average  person  may  consider  one  foolhardy  to  go  inten- 
tionally on  a  serious  rattlesnake  hunt  without  the  well-known  "snake 
medicine."  This  viewpoint  was  humorously  stated  in  an  article  in 
the  "Register-Democrat"  of  Portage,  Wisconsin,  June  4th,  1923,  when 
it  said,  "What  disturbs  the  scientific  mind  just  now  is  how  anyone  can 
have  been  so  temerarious  and  rash  as  to  rush  into  a  snake  den,  of  the 
proportions  described,  without  having  been  fortified  within  and  with- 
out with  a  supply  of  time-honored  and  world-approved  snake  medi- 
cine, and,  if  the  party  was  so  equipped,  the  scientific  mind  would 
eagerly  inquire  where  the  prophylactic  was  obtained." 

Arriving  at  Madison,  accommodations  for  ourselves  and  the  "snake- 
box"  were  secured  on  one  of  the  motor-busses  running  from  that  city 
to  Prairie  Du  Sac,  our  immediate  destination.  The  first  indication  of 
the  novelty  of  our  trip  was  manifested  by  the  officials  and  passengers 
of  the  bus  line,  who  were  very  inquisitive  about  that  padlocked  box 
and  who  hardly  credited  their  ears  when  they  learned  its  use.  They 
continued  to  look  at  us  askance,  as  if  we  should  be  confined  in  a  lunatic 


1923]  POPE,  HUNTING  WISCONSIN  RATTLESNAKES  17 

asylum.  Later,  during  our  return  to  Milwaukee  with  the  actual  live 
goods  in  the  box,  we  found  that  this  attitude  of  mere  curiosity  was  re- 
placed by  a  violent  desire  to  keep  at  a  respectful  distance  from  us. 

On  our  arrival  at  Prairie  Du  Sac,  we  were  welcomed  by  Mr.  Ochs- 
ner,  a  true  naturalist,  and  a  good  friend  of  the  Museum,  who  aided  us 
in  every  way.  That  evening  Mr.  Keitel  called  and  we  arranged  to 
begin  the  snake-hunt,  on  the  following  morning.  Mr.  Keitel  has,  for 
many  years,  achieved  a  considerable  local  reputation  as  a  rattlesnake 
hunter  and  dealer.     His  experience  proved  invaluable  to  us. 

The  next  morning  we  proceeded  with  our  host,  in  his  trusty  Ford, 
to  Merrimac,  some  eight  miles  northeast  of  Prairie  Du  Sac  (which  is 
located  upon  the  west  bank  of  the  Wisconsin  River  in  one  of  the  most 
picturesque  locations  of  the  state)  and  there  were  joined  by  Messrs. 
Keitel,  Gastrow  and  Huber,  who  occupied  another  Ford  and  were  sim- 
ilarly equipped  with  tongs,  sticks  and  snake-box.  A  drive  of  a  few  miles 
soon  brought  us  to  the  foot  of  the  East  Bluff  at  Devil's  Lake,  a  portion 
of  the  Baraboo  Range.  This  was  the  location  of  our  first  day's  snake 
hunt. 

A  word  here  as  to  the  character  of  the  country  and  haunts  of  the 
Banded  Rattlesnake.  This  species  is  widely  distributed  throughout 
the  eastern  portions  of  the  United  States  from  Vermont  to  northern 
Florida  and  westward  into  the  Great  Plains.  In  the  northern  states 
its  special  haunts  are  rocky,  waste  land,  principally  hilly  and  gener- 
ally inaccessible  or  unfrequented  by  man.  So,  in  Wisconsin,  it  is 
especially  abundant  in  the  Devil's  Lake  region.  The  Baraboo  Bluffs 
and  also  the  region  known  locally  as  Baxter's  Hollow,  and,  which  we 
later  found  very  productive,  were  of  this  character.  These  hills  are 
of  quartzite  protruding  through  sandstone,  and  are  about  300  feet 
high.  They  are  covered  with  a  growth  of  mixed  deciduous  trees  and 
shrubs  and  abound  in  rough  outcrops,  boulders  and  ledges  of  rock  with 
immense  accumulations  of  talus;  small,  jagged  fragments  of  rock 
broken  off  the  larger  boulders  and  cliffs  by  the  action  of  frost  and  ice. 
Such  localities  are  now  unoccupied  by  man  and  are  practically  worth- 
less agriculturally. 

Within  a  few  minutes  after  our  arrival  at  the  base  of  the  ridge,  all 
had  started  the  upward  climb  through  the  brush  on  the  talus  slopes. 
In  ten  minutes  Mr.  Keitel  had  located  the  first  snake  safely  ensconsed 
below  a  small  rock  and,  as  usual,  at  the  opening  of  one  of  the  myriad  of 
crevices  into  which  they  crawl  for  protection  and  hibernation.  While 
the  writer  was  in  the  act  of  setting  up  the  camera  to  secure  a  photo  of 
it  before  it  was  disturbed,  (by  no  means  a  simple  task  because  of  the 
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surrounding  rocks)  several  other  members  of  the  party  had  located 
snakes.  We  were  then  about  three-quarters  of  the  way  up  the  hill, 
and  thus  found  ourselves,  within  the  first  half  hour,  in  the  midst  of 
half  a  dozen  or  more  rattlesnakes,  all  wholly  or  partly  concealed  among 
the  rocks  upon  which  we  were  standing  and  clambering.  The  wisdom 
of  being  well  shod  for  rock  climbing  was  very  apparent  and  we  were 
also  careful  not  to  place  our  hands  upon  the  ground  or  to  allow  our 
faces  to  approach  too  close  to  the  rocks.  High  laced  boots  or  heavy 
shoes  with  leather  puttees  are  a  most  serviceable  protection  in  this 
work. 

The  dull  penetrating  buzz  of  the  rattles  usually  gave  warning  of  a 
snake.'s  presence.  With  the  specially  designed  tongs,  already  described, 
the  capture  of  the  snake  was  a  simple  task.  However,  the  whole  pro- 
cedure of  seeking  them  out  in  their  dens  and  picking  them  up  while 
actively  squirming  and  protesting  was  not  in  any  sense  child's-play. 
We  were  always  conscious  of  the  fact  that  we  were  catching  rattle- 
snakes and  realized  the  ever-present  danger  as  a  penalty  for  careless- 
ness. The  average  snake,  when  discovered,  coiled  or  half-sprawling 
under  the  edge  of  a  protecting  rock,  made  no  special  attempt  to  escape 
but  became  exceedingly  watchful  of  our  movements  and  ready  to  pro- 
tect itself.  It  would  generally  begin  to  rattle  in  a  warning  manner 
whenever  we  approached  to  within  about  three  or  four  feet,  just  the 
proper  distance  for  our  tongs  to  nip  it.  Some  would  not  make  any 
sound  or  movement  until  they  were  gripped  by  the  tongs.  Then  they 
displayed  anger  in  the  extreme.  Care  was  taken  to  grip  the  snakes 
well  forward  of  the  center  of  the  body,  preferably  five  or  six  inches 
back  of  the  head.  Then  the  snake  would  invariably  become  a  most 
vigorously,  squirming  object,  striking  at  the  offending  tongs  or  any 
other  object  within  its  reach.  With  a  grip  secure  enough  to  hold,  but 
not  so  tight  as  to  injure  the  snake,  it  was  easily  dropped  alive  into  the 
field  box.  During  the  first  forenoon  we  collected  five  rattlesnakes,  not 
a  large  number  to  be  sure,  but  perfectly  satisfactory  progress  for  us, 
for  the  greater  part  of  our  time  was  consumed  in  photographing  the 
reptiles.  Anyone  who  has  attempted  to  set  up  a  tripod  on  a  steep 
slope  covered  with  jagged  rocks,  some  of  which  tend  to  tip  or  go  bound- 
ing down  the  hill,  can  well  appreciate  the  time  consumed  in  photo- 
graphing these  few  snakes  in  their  native  haunts.  We  needed  a  full 
series  of  photographs  for  our  guidance  in  making  the  future  museum 
group,  and  the  word  was  passed  along  not  to  disturb  any  snake  until 
after  his  picture  had  been  taken.  In  general,  it  was  found  that  real 
good  pictures  of  rattlesnakes,  amid  their  rocky  environment,  were  hard 
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to  get.  To  begin  with,  nearly  all  of  the  snakes  were  coiled  under  the 
rocks  or  under  a  protecting  ledge  where  the  shade  precluded  a  good 
view.  Or,  if  one  was  found  entirely  out  in  the  sunlight,  it  would  in- 
variably glide  away  to  safety  before  photographing  was  possible.  We 
did  not  usually  find  the  serpents  willing  to  pose  in  the  open.  Practi- 
cally all  of  the  photographs  taken  during  this  trip,  especially  on  this 
first  day,  were  of  reptiles  half  concealed  among  the  rocks  or  dragged 
out  by  the  tongs  and  held  by  force  in  the  open. 


ike-hunting  party.    From  left  to  right,  Messrs.  Keitel,  Pope, 
Dickinson,  Gastrow,  Tyrrell,  and  Ochsner. 


Dinner  time  came  all  too  soon.  For  a  dining-table  we  simply 
turned  our  snake-box  with  its  living  contents  upside  down,  as  shown 
in  figure  7. 

The  afternoon  operations  were  of  short  duration,  for  the  majority 
of  the  snakes  had  retreated  far  under  the  rocks  out  of  reach  of  the  tongs 
or  camera.  In  the  forenoon  the  snakes  are  frequently  found  entirely 
out  of  the  crevices  and  often  basking  on  top  of  the  rocks  or  at  the  en- 
trances to  their  retreats.  During  the  middle  of  the  day,  when  the 
rocks  and  ground  become  too  heated,  they  crawl  into  the  shade.     Late 
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in  the  afternoon  before  the  sun  has  declined  so  far  that  the  rocks  have 
become  chilly,  they  again  emerge  for  another  hour  or  so  of  basking. 
Enroute  homeward  to  Prairie  Du  Sac  we  stopped  at  the  residence 
of  Mr.  Keitel,  and  there  examined  his  stock  of  captive  rattlesnakes. 
Over  sixty  specimens  were  confined  in  two  open  packing  boxes,  one 
side  of  each  being  covered  with  wire  mesh.  During  this  first  day  some 
three  dozen  photographs  had  been  taken,  and  so  after  supper,  the 
writer  had  the  simple  but  embarrassing  task  of  unloading  and  reload- 
ing plate-holders  in  a  changing-bag.    The  embarrassment  came  as  the 


FlG.  8. — Snake  den  at  Baxter's  Hollow. 

writer  sat  on  the  living-room  floor,  his  hands  imprisoned  within  the 
changing-bag,  and  found  himself  the  object  of  affection  of  a  little  dog 
who  licked  and  rubbed  his  nose  on  all  parts  of  the  writer's  head.  One 
or  two  mosquitoes  also  added  to  the  victim's  joys. 

Our  second  day's  trip  took  us  to  the  region  of  Baxter's  Hollow, 
several  miles  west  of  Merrimac  and  north-northwest  of  Prairie  Du  Sac. 
Just  below  the  crest  of  the  first  ridge,  facing  the  southwest  and  over- 
looking the  valley  of  the  picturesque  Otter  creek,  we  soon  located  the 
typical  snake  den  shown  in  figure  8.  This  place  was  finally  accepted  as 
the  best  rattlesnake  haunt  for  museum  reproduction.  Here  was  found 


1923]  POPE,  HUNTING  WISCONSIN  RATTLESNAKES  21 

over  half  a  dozen  rattlesnakes  reposing  upon  or  half  concealed  among 
the  rocks.  The  writer  can  personally  testify  to  at  least  one  that  was 
fully  exposed  and  basking  upon  a  big  flat  rock  in  the  morning  sun,  for 
he  discovered  him  just  in  time,  at  the  moment  he  was  about  to  place  his 
foot  on  that  self-same  spot  in  order  to  approach  another  snake  some 
three  feet  distant  that  we  desired  to  photograph.  Apparently  the  sur- 
prise was  mutual  on  the  part  of  both  snake  and  man,  for  it  did  not 
rattle.  Within  a  radius  of  twenty-five  feet  our  party  located  about 
ten  snakes.  It  was  an  ideal  spot.  The  sunlight  was  bright  and  warm, 
the  rocks  were  of  various  sizes,  some  big  rocks  superimposed  upon  or 
piled  against  others,  which,  with  the  abundance  of  talus  offered  in- 
numerable crevices  and  retreats  from  the  frost  or  hot  sun.  Around 
the  den  were  trees  and  bushes,  principally  oak,  basswood,  aspen  and 
other  hardwoods,  with  a  number  of  tall,  stately  dark  pines  on  the  top 
of  the  ridge.  Here  and  there  were  the  fallen  trunks  of  trees  stripped 
of  bark  and  in  the  process  of  decay.  The  den  was  in  a  natural  partial 
clearing.  A  number  of  hardy  wild  flowers  such  as  columbine,  violets 
and  Solomon's  Seal  pushed  up  among  the  rocks  and  imparted  a  bit  of 
color  to  the  scene  which  contrasted  well  with  the  reddish  gray  of  the 
quartzite  stones,  and  was  enhanced  by  the  shining  green  foliage  of  the 
woodbine  and  poison-ivy  on  the  larger  rocks. 

For  the  space  of  about  an  hour  all  of  the  party  were  busy  with 
tongs,  sticks  and  camera,  holding  at  bay  the  unwilling  and  vicious  in- 
habitants of  the  den  and  trying  to  get  their  pictures.  One  very  large 
and  especially  dark  snake,  over  four  feet  long,  tried  to  crawl  into  a 
hollow  log.  This  specimen,  when  killed  at  the  Museum,  was  found  to 
be  a  female  with  ten  well-developed  eggs  within  her  body.  Two  men 
with  tongs  were  required  to  pull  this  snake  clear  of  the  log.  This  will 
give  an  idea  of  the  grip  that  a  rattlesnake  can  get  on  an  object.  When 
it  was  believed  that  we  had  practically  cleaned  out  the  den,  Mr.  Tyr- 
rell set  up  his  easel  and  made  a  color  sketch  of  the  place  while  the 
writer  photographed  it  from  various  angles.  Thus  passed  the  second 
and  most  important  morning  of  the  trip.  In  the  afternoon  the  party 
divided.  Mr.  Tyrrell  remained  alone  at  the  den  for  sketching,  Mr. 
Dickinson  collected  insects,  and  the  writer  accompanied  Messrs.  Ochs- 
ner  and  Keitel  on  a  further  snake-hunt.  This  proved  to  be  a  real  "hike" 
for  what  seemed  to  be  miles  on  both  sides  of  Baxter's  Hollow,  with  its 
ever-present,  steep,  wooded  slopes,  its  perpendicular  precipices  and  its 
accumulations  of  rough  jagged  talus.  It  was  a  most  beautiful  re- 
gion, wild  enough  for  any  hiker,  and  snakes  were  abundant  besides. 

Of  the  several  rattlesnakes  captured  that  afternoon,  recollection  is 
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especially  keen  of  one  observed  under  the  base  of  a  large  boulder  in  the 
woods.  The  snake,  a  perfect  counterpart  of  the  dead  brown  leaves 
upon  which  it  was  resting,  was  wide  awake  and  well  aware  of  the 
writer's  approach  and  yet  made  no  attempt  to  rattle,  move,  or  in  any 
way  to  disclose  its  presence.  Not  until  the  iron  tongs  were  actually 
pinching  its  body,  did  the  reptile  move  or  show  its  anger,  but  when  it 
did  one  could  have  no  doubt  of  its  identity.  It  seemed  to  be  the  very 
incarnation  of  viciousness  as  it  twisted,  squirmed  and  repeatedly 
struck  at  the  tongs.  This  serpent  had  been  in  an  excellent  position 
from  which  to  strike  at  the  lower  limbs  of  a  person  passing  close  by  the 


FlG.  9. — Captive  rattlesnakes  in  pen. 

side  of  that  boulder  and  certainly  would  have  done  so  without  giving 
a  warning. 

During  this  day  there  were  obtained  over  a  dozen  snakes;  we  had 
located  a  typical  setting  for  our  proposed  museum  group,  had  taken 
many  photographs  and  accomplished  much  in  color  sketching.  In  a 
remarkably  short  space  of  time,  therefore,  we  had  achieved  the  princi- 
pal objects  of  the  trip. 

On  the  morning  of  the  third  and  last  day,  the  den  was  again  visited 
in  order  to  obtain  certain  additional  photographs  and  Mr.  Tyrrell  con- 
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tinued  his  sketching.  Our  host,  Mr.  Ochsner,  returned  to  his  apiary 
and  Messrs.  Keitel,  Dickinson  and  the  writer  paid  a  short  visit  to 
Devil's  Lake  Park  to  inspect  conditions  there.  Thence  we  boarded 
the  train  at  Merrimac  with  our  snake-box,  containing  sixteen  living 
rattlesnakes.  The  whole  trip,  consuming  only  three  days,  had  been 
an  entire  success  from  a  scientific  standpoint,  and  it  was  with  sincere 
regrets  that  we  had  bidden  farewell  to  our  friends  Messrs.  Ochsner  and 
Keitel.  We  arrived  at  Milwaukee  in  the  evening,  and  still  remember 
with  some  amusement,  the  remarks  and  actions  of  station  officials  and 


P'IG.  10. — Rattlesnake  in  typical  pose. 

the  taxicab  driver  when  they  learned  that  our  box  really  contained 
genuine  rattlesnakes.  The  taxicab  driver  seemed  unduly  desirous  of 
discharging  his  passengers  in  front  of  the  Museum  entrance. 

The  reader  may  now  be  curious  as  to  what  happened  to  those  six- 
teen living  rattlesnakes. 

Within  a  day  or  two  after  our  arrival  at  the  Museum,  the  special 
pen  shown  in  figure  9,  was  constructed  on  the  roof  of  the  Museum. 
Here  the  snakes  were  confined  for  more  detailed  study.  This  pen 
measured  approximately  four  feet  square  by  two  feet  in  height.  The 
floor  was  of  rough  boards  and  the  sides  of  one-fourth  inch  mesh  screen 
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supported  by  a  light  wooden  framework.  The  cover  was  also  of 
screen.  The  transfer  of  the  rattlesnakes  from  the  snake-box  was 
easily  accomplished  by  means  of  the  tongs.  During  this  operation  a 
number  of  excellent  photographs  were  made.  In  the  pen  was  placed  a 
tray  of  water  into  which  the  snakes  would  frequently  crawl  and  lie  for 
hours.  An  old  piece  of  canvas  thrown  over  part  of  the  pen  afforded 
them  shade  during  the  hotter  parts  of  the  day,  as  well  as  shelter  from 
the  rain.  In  this  pen  they  remained  until  the  last  specimen  was  killed 
about  August  first. 


FlG.  11. — Chloroforming  a  rattlesnake. 


The  greater  number  of  the  specimens  shed  their  old  skins  while  in 
captivity.  No  food  was  given  them  during  the  two  months  of  their 
confinement  and  it  is  extremely  doubtful  if  they  would  have  eaten 
even  if  it  had  been  offered  them.  Dr.  Mitchell  states  that  this  species 
subsists  in  captivity  for  long  periods  of  time  without  food  and  refuses 
to  accept  it  until  after  a  fast  of  about  a  year,  when  they  will  kill  and 
eat  animals.  He  had  often  resorted  to  forcible  feeding  methods  where- 
by his  snakes  were  fed  through  a  long  funnel  pushed  down  their  throats. 

Mr.  Tyrrell  returned  from  Prairie  Du  Sac  on  June  first,  and  im- 
mediately commenced  to  secure  color  notes  of  these  sixteen  specimens 
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as  well  as  sketches  of  characteristic  poses  assumed  by  them.  During 
this  period,  as  at  all  times  during  their  captivity,  it  was  noted  that  the 
animals  made  no  violent  attempts  to  escape  and  seldom  left  the  pro- 
tected part  of  the  cage.  In  fact,  they  proved  a  rather  quiet  and  slug- 
gish lot.  Occasionally  they  would  gracefully  stretch  themselves  up 
along  the  sides  of  the  pen  for  at  least  three-fourths  of  their  length,  not 
quite  reaching  the  upper  edge.  When  they  could  get  their  heads  up 
to  and  over  the  top  of  the  sides  when  the  cover  was  removed,  the  rest 
of  the  body  could  easily  be  drawn  up  after  it.  They  were  much  more 
active  after  shedding  and  at  times  seemed  to  be  on  the  alert  for  any 


FlG.  12. — Removing  the  fangs  of  a  rattlesnake. 


game  which  might  appear,  assuming  a  pose  with  the  head  raised  four 
or  more  inches  above  the  ground,  and  poised  ready  for  striking.  Many 
interesting  and  typical  poses  were  presented.  In  studying  the  speci- 
mens a  chair  for  the  artist  was  placed  out  on  the  roof  beside  the  pen  and 
any  individual  specimen  could  easily  be  isolated  from  the  others  by 
means  of  the  tongs  or  even  taken  out  of  the  pen  and  liberated  for  a 
time  on  the  roof  while  a  suitable  photograph  was  made,  such  as  that 
shown  in  figure  10.  In  all  of  the  operations  the  snakes  never  attempt- 
ed at  any  time  to  strike,  but  would  invariably  try  to  quietly  glide 
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away.  Great  care  was  always  observed  and  the  reptiles  kept  in  strict 
control. 

After  securing  suitable  color  sketches  and  outlines  of  customary 
poses,  the  specimens  were  removed  one  by  one  to  the  laboratory, 
where  they  were  placed  in  a  glass  aquarium  jar  and  quietly  chloro- 
formed, as  shown  in  figure  11.  Plaster  molds  were  then  made.  The 
snake  was  posed  on  a  marble  slab  or  clay  base,  and  plaster-of-Paris 
poured  over  it.  When  the  plaster  had  hardened,  the  snake  was  ex- 
tracted and  the  mold  filled  with  melted  wax.  Thus  was  made  a  wax 
reproduction  of  any  individual  specimen,  accurate  as  to  size,  propor- 
tions and  external  features  such  as  scalation.  The  wax  cast  was  then 
colored  by  hand  according  to  the  color  sketches  previously  made  from 
the  living  animal.  This  colored  cast  was  finally  slightly  heated  and 
bent  into  one  of  the  characteristic  poses  in  the  sketches  or  photographs. 
Thus  were  faithfully  reproduced  the  various  rattlesnakes  for  the  future 
group. 

In  some  instances,  however,  it  was  found  desirable  to  use  a  certain 
snake  for  more  than  one  mold.  This  was  accomplished  by  simply 
anaesthetizing  the  serpent  and  defanging  it  for  additional  safety,  as 
shown  in  figure  12.  After  remaining  in  the  mold  until  the  plaster  had 
hardened,  the  snake  was  then  carefully  drawn  out  and  replaced  in  the 
cage  or  in  an  empty  jar.  The  serpent  would  "come  to"  in  a  short  time 
and  within  the  period  of  a  day  would  apparently  have  recovered  suf- 
ficiently for  the  operation  to  be  repeated.  In  this  way,  eighteen  molds 
were  obtained  from  ten  of  the  best  specimens. 

All  specimens  were  opened  after  death  and  the  sex  was  accurately 
determined.  The  skins  were  then  removed  and  saved  to  be  used  later 
in  transferring  the  patterns  to  the  wax  casts. 

A  sufficient  quantity  of  quartzite  rock  for  the  reproduction  of  the 
den  itself,  was  shipped  from  the  Baraboo  Bluffs  to  the  Museum  by  Mr. 
Keitel.  The  principal  plants  found  at  Baxter's  Hollow  have  been  re- 
produced in  wax  and  celluloid.  Such  progress  makes  it  reasonable  to 
hope  that  when  the  reader  of  this  article  next  visits  the  Public  Museum 
of  Milwaukee,  he  will  have  an  opportunity  to  see  a  typical  Wisconsin 
rattlesnake  den  with  its  inhabitants  in  life-like  poses  amid  their  natural 
surroundings. 

In  another  article  entitled  "Facts  and  Fallacies  Concerning  Rattle- 
snakes," will  be  found  a  further  discussion  of  our  studies  on  these 
snakes. 
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THE  RED  EARTH  INDIANS 

By  Huron  H.  Smith3 

Early  in  the  summer  of  1923,  the  writer  started  on  his  first  field 
trip  to  the  Meskwaki  Indians  near  Tama,  Iowa.  A  veteran  Scripps- 
Booth  of  86,000  miles  vintage  was  dubbed  "Scraps  and  Bolts"  and  ded- 
icated to  the  botanical  explorations  for  the  summer.  Let  us  say,  that 
at  the  close  of  the  season  it  is  still  going  strong  with  10,000  miles  more 
to  its  credit.  Highway  19  was  pursued  to  Madison,  where  the  first 
stop  was  made  to  get  en  rapport  with  the  botanical  department  of  the 
University  and  to  visit  the  State  Horticultural  Society.  It  so  hap- 
pened that  the  next  day  was  Decoration  Day,  and  Madison  pals  pre- 
scribed a  day  of  trout  fishing.  So,  in  their  cars,  we  went  up  to  Friend- 
ship, Adams  County;  and  on  a  cloudless  day  tried  to  lure  the  cautious 
trout  from  the  crystal  clear  Little  Roche  a  Cris,  with  little  success. 
Returning  thru  Prairie  du  Sac,  we  found  Mr.  E.  R.  Tyrrell,  the  Mod- 
eler in  Invertebrate  Zoology,  at  Mr.  E.  D.  Ochsner's,  making  final 
sketches  of  rattlesnake  dens  for  a  group.  Mr.  Pope  and  Mr.  Dick- 
inson had  just  left.  We  were  back  in  Madison  by  midnight  and  by 
seven  the  next  morning,  the  solitary  cavalcade  had  journeyed  on  over 
Highway  19  to  Highway  80,  near  Montfort.  This  splendid  highway  of 
mine  tailings  was  followed  to  Platteville,  where  our  genial  hosts  of  last 
year,  the  Kaumps,  were  visited.  From  there,  Highway  28  took  us  to 
Dubuque,  crossing  the  Mississippi  on  the  high  suspension  toll  bridge. 
From  Dubuque  we  took  Primary  Road  5  to  Waterloo,  Iowa,  thru  rich 
farming  country  all  the  way,  and  over  all  sorts  of  roads;  graded  dirt, 
gravel  and  concrete.  Waterloo  is  a  good  city.  Out  in  the  park  dis- 
trict we  had  to  stop  and  photograph  the  wonderful  shrubbery  and 
grounds  of  Mr.  James  Graham.  His  snowballs,  Spiraea  van  houteii, 
Russian  olive,  Persian  Lilac,  Roster's  Blue  Spruce  and  numerous  other 
shrubs  were  in  a  perfection  of  bloom.     We  had  never  seen  better. 

We  took  Primary  Road  59  to  Tama  from  Waterloo,  beating  down 
towards  Tama  County  made  famous  by  Ex-Secretary  of  Agriculture, 
"Tama  Jim"  Wilson.  Iowa  road  signs  are  not  as  explicit  as  those  of 
Wisconsin  and  we  were  lost  twice,  but  finally  reached  Toledo,  Iowa, 
only  two  and  a  half  miles  from  Tama.  Having  had  correspondence 
with  the  Meskwaki  agent,  Dr.  Jacob  Bried,  it  was  first  necessary  to 
see  him  at  the  Indian  Sanitarium  of  Toledo.  The  sanitarium  is  for  the 
treatment  of  early  stages  of  consumption,  and  is  a  refuge  for  Indians 
from  all  the  Middle  West,  chiefly  children.     Dr.  Bried  was  very  busy, 
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but  wanted  to  help  in  every  way  possible.  He  took  us  that  evening 
to  see  old  Kepeosatok,  (John  Mcintosh)  a  famous  old  "medicine  man," 
shown  in  figure  13,  to  enlist  his  assistance.  It  was  late  at  night,  when 
the  writer  reached  the  camping  spot  near  Tama,  and  unrolled  and  in- 
flated his  sleeping  bag.  We  used  a  pneumatic  mattress  and  bag  and 
from  March  28th  to  October  7th  did  not  sleep  in  any  regular  bed,  but 
enjoyed  resting  on  air.     Rain  or  shine  our  hotel  was  ready  and  we  un- 


FlG.  13.— Kepeosatok  (John  Mcintosh),  Tama,  Iowa. 

dressed  in  old  "Scraps  and  Bolts"  and  slid  into  the  bag  under  cover  of 
darkness.     A  rain  flap  came  in  very  handy. 

Toledo  and  Tama,  altho  brother  towns,  shed  no  tears  over  each 
other.  An  interurban,  exactly  two  and  a  half  miles  long  connects  the 
two  towns,  of  which  Toledo  is  the  county  seat,  and  Tama,  the  larger 
city.     Intense  rivalry  exists,  and  signs  on  all  roads  detour  the  unwary 
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tourist  thru  Toledo.  The  Lincoln  Highway  goes  directly  thru  Tama, 
but  recent  grading  has  made  it  wiser  to  go  thru  Toledo  or  take  the 
south  road  from  Belle  Plain.  It  was  soon  apparent  that  the  regular 
Tama  camp  site  was  much  inferior  to  one  at  the  edge  of  the  reservation 
called  the  "Glad  Hand,"  so  we  proceeded  up  the  road  a  half  mile  to  this 
camp  ground.  When  the  weather  is  fine,  the  Lincoln  Highway  is 
fine,  for  they  surely  worked  the  dirt  road  enough  to  keep  it  good,  but 
when  it  rained,  one  was  marooned,  and  one  horse  power  on  a  wagon 
was  superior  to  any  number  under  the  hood. 


FlG.  14. — Meskwaki  Reservation  along  the  Iowa  R 
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At  the  "Glad  Hand,"  mine  host,  E.  L.  Price,  furnished  every  facil- 
ity for  drying  plants  and  caring  for  specimens,  and  was  of  great  assist- 
ance in  getting  acquainted  with  the  Meskwaki.  The  store  by  the 
roadside  was  a  rendezvous  for  the  Indians  and  a  strategic  point.  Dr. 
Truman  Michelson,  of  the  Bureau  of  Ethnology,  has  made  it  his  head- 
quarters for  many  years  during  his  ethnic  studies  of  the  Meskwaki. 

From  Dr.  Bried,  we  learned  that  Jim  Powiesheik,  Charles  Keosa- 
tok,  Mr.  Joe  Tesson  and  Kepeosatok  would  be  our  best  sources  of  in- 
formation. The  Doctor  gave  us  a  little  history  of  the  Meskwaki. 
The  Indian  Department  calls  these  Indians  the  Sac  and  Fox,  others 
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refer  to  them  as  the  Sauk  and  Fox,  while  the  Indians  call  themselves 
Meskwaki.  Dr.  Bried  says  that  the  Sac  and  Fox  came  to  Wisconsin 
from  the  east  in  1803,  the  Sauk  settling  near  the  Wisconsin  River  near 
Sauk  City  and  the  Fox  down  the  Fox  river  valley  and  across  into 
northern  Illinois.  In  1850  they  were  sent  by  the  government  to  a 
reservation  in  Kansas,  but  did  not  like  it  there  and  came  back  to 
Tama  where  they  purchased  their  own  land,  along  the  Iowa  river 
bottoms,  shown  in  figure  14.  From  1856  to  1896,  the  government  did 
nothing  for  these  Indians  and  they  were  in  rather  a  sorry  plight. 
Iowa  had  no  other  Indians  and  consequently  no  Indian  policy.  The 
governor  of  the  state  acted  as  trustee,  so  they  might  acquire  property, 
but  tiring  of  this  task,  he  persuaded  Congress  to  enact  a  bill  transfer- 
ring the  band  to  the  Indian  department.  The  Indian  department 
bought  more  land  and  consolidated  the  reservation  as  a  tract  of  3,300 
acres.  Today  the  three  hundred  and  forty-two  Meskwaki  live  on  this 
reservation  and  are  on  the  increase.  Up  to  ten  years  ago,  it  was  an  un- 
known thing  for  a  Meskwaki  to  work,  but  under  the  influence  and 
advice  of  the  Indian  Department,  they  started  to  farm  and  have  be- 
come fairly  well-to-do.  Many  own  automobiles  and  other  modern 
conveniences.  They  earn  most  by  raising  sweet  corn  for  the  Toledo 
cannery,  and  by  working  in  that  cannery  during  the  packing  season. 

Large  acreages  of  sweet  corn  are  planted  in  rotation  so  that  a  fairly 
long  season  of  maturity  is  obtained.  They  trade  labor  in  harvesting, 
and  a  forty  acre  field  may  be  gathered  and  hauled  to  the  cannery  by 
several  teams  in  two  or  three  days. 

Although  they  appear  to  be  highly  civilized  to  the  casual  visitor, 
there  are  many  who  speak  no  English  and  who  cling  to  the  old  ways 
and  customs.  It  is  the  common  opinion  of  ethnologists,  that  the  Mes- 
kwaki are  the  most  primitive  of  all  Wisconsin  Indians.  The  writer 
was  told  before  his  trip  that  they  were  quite  primitive  and  all  lived  in 
bark  houses.  This  is  partly  true  and  partly  false.  None  of  them  live 
in  bark  houses,  and  all  of  them  do.  That  is,  all  have  the  regulation 
frame  house  and  barns,  and  use  them  part  of  the  time.  It  is  a  con- 
stant struggle  between  a  desire  for  the  old  way,  and  a  wish  to  emulate 
the  white  man.  At  several  houses  we  saw  expensive  kerosene  cook 
stoves  that  had  never  been  used,  except  as  an  example  of  progress 
when  shown  to  the  whites.  Practically  all  of  them  have  near  the 
home  a  large  wigwam  built  of  poles,  sided  with  elm  bark  and  cattail 
mats  and  thatched  with  mats  and  canvas  tarpaulins  as  shown  in  figure 
15.  Inside  these  circular  or  oval  wigwams  are  benches  for  sleeping, 
and  an  earthen  floor.     In  the  center,  forked  sticks  furnish  a  means  of 
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suspending  cooking  utensils.  Large  stones  support  skillets  for  frying 
over  a  wood  fire,  kept  constantly  smoldering  to  save  the  expense  of 
matches.  The  old  Meskwaki  do  not  use  matches  even  now,  save  when 
given  some  by  a  white  man.  They  have  their  own  fire  drills  and  flint 
and  start  a  fire  just  as  we  have  seen  many  a  boy  scout  learn  to  do  it. 
Practically  all  of  the  spring,  summer  and  fall  is  spent  in  these  outdoor 
wigwams;  cooking  and  sleeping  in  them.  There  may  be  a  very  credit- 
able dinner  table  in  the  house,  but  they  prefer  to  eat  at  the  open  table 
outdoors,  sitting  on  benches  built  in  connection  with  it.  These  tables 
are  huge  affairs  capable  of  seating  two  dozen  at  a  time,  and  the  Mes- 


FlG.  15. — Meskwaki  bark  house,  Tama,  Iowa. 


kwaki  are  famous  for  their  hospitality.  Altho  there  were  only  two 
members  of  Charley  Keosatok's  family,  at  meal  time  there  would 
often  be  over  a  dozen  appearing  from  various  quarters  of  the  woods 
for  a  meal.  The  Meskwaki  squaw  takes  these  visitors  as  a  matter  of 
course,  adding  a  couple  more  gourds  of  water  to  the  soup  and  feeding 
all  comers.  She  always  frys  enough  bread  for  a  crowd.  Their  fried 
bread  is  very  light  and  palatable.  White  flour  pancakes  are  patted 
out  just  the  same  as  the  Mexicans  fashion  a  tortilla,  but  instead  of  bak- 
ing this  cake  on  top  of  a  hot  iron  stove  or  piece  of  tin,  the  Meskwaki 
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squaw  cuts  three  slits  in  it,  and  immerses  it  in  a  skillet  of  deep  frying 
fat.  This  makes  a  puffy  doughnut,  and  it  never  gets  soggy  or  hard. 
In  fact,  there  is  no  time  for  it  to  get  hard,  as  it  is  usually  eaten  before 
the  day  is  over. 

Most  of  the  Indians  go  barefoot  thru  the  summer  and  fall  months 
but  dress  in  white  men's  clothes.  Only  on  special  occasions  do  they 
put  on  their  finery  for  some  dance.  These  dances  are  religious  in 
character;  such  as  a  thanksgiving  for  rain,  or  for  abundant  crops,  or 
celebrate  a  successful  council  with  the  whites,  or  are  dream  dances. 
Every  year  from  the  21st  to  the  25th  of  August,  they  hold  their  annual 
corn  dance,  and  bring  in  their  tallest  corn  for  the  festivities.  Often 
this  corn  is  three  times  as  tall  as  the  dancer.  White  people  come  for 
miles  to  see  this  ceremony,  which  occurs  only  a  stone's  throw  from  the 
Lincoln  Highway,  three  miles  west  of  Tama.  At  this  time,  the}'-  dress 
up  in  the  most  fantastic  manner  possible,  chiefly  to  attract  the  atten- 
tion of  the  whites.  They  wear  feathered  war  bonnets  and  many  ar- 
ticles of  apparel  which  they  buy  from  other  Indians  all  over  the  coun- 
try. This  serves  the  purpose  of  making  an  impression  on  the  white 
man,  altho  the  ethnologist  knows  that  there  is  not  a  single  Indian 
dressed  in  the  true  Meskwaki  costume.  The  children  are  adepts  at 
learning  the  Indian  dances  and  songs.  These  dance  steps  and  songs 
are  not  borrowed  for  the  occasion,  but  are  their  genuine  heritage. 

The  Meskwaki  long  ago  abandoned  the  medicine  lodge  once  com- 
mon to  all  Wisconsin  Indians.  It  was  brought  to  an  end  because  some 
bad  men  developed  among  the  medicine  men,  who,  instead  of  healing 
the  Indians,  acted  as  sorcerers  and  used  their  knowledge  to  poison  and 
kill  several  of  the  tribe,  so  that  by  common  consent  this  religious  fea- 
ture of  their  life  was  dropped.  They  still  preserve  their  worship  of  the 
deity,  (Wi  Sa  kea)  and  their  dancing  ceremonies  of  thanksgiving,  but 
are  mainly  without  the  intensely  religious  life  displayed  in  the  medicine 
lodge  of  our  other  Wisconsin  Indians.  A  Presbyterian  mission  on  the 
edge  of  the  reservation  is  meeting  with  indifferent  success.  Quite  a 
number  of  the  Meskwaki,  and  especially  those  with  admixture  of  Po- 
tawatomi  blood,  have  taken  up  the  peyote  cult.  The  Indian  depart-, 
ment  has  forbidden  the  use  of  this  drug,  but  nevertheless  it  flourishes 
in  secret.  Peyote  is  obtained  from  Mexico  and  Texas  and  comes  from 
a  small  cactus  ( Lophophora  williamsii)  which  has  a  stem  above  ground 
that  resembles  a  root.  The  branches  of  this  stem  are  short,  compact 
and  round  and  when  separated  from  the  main  trunk,  resemble  buttons. 
The  peyote  addict  chews  these  small  buttons,  which  he  buys  at  $4.00 1 
per  thousand.     At  a  lodge  meeting,  these  are  chewed  and  the  quid 
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passed  about  from  mouth  to  mouth,  as  formerly  the  council  pipe  went 
around.  The  novice  will  only  be  able  to  chew  three  or  four,  but  the 
addict  will  chew  as  many  as  ninety-three  at  a  single  sitting.  The 
narcotic  effect  is  something  like  high  powered  white  mule,  tho  it  does 
not  make  the  user  pugnacious,  but  rather  drowsy.  It  acts  differently 
on  different  individuals.  A  Meskwaki,  under  its  influence,  recently 
came  to  the  center  of  Main  Street  in  Tama  and  dramatically  shot  him- 
self with  a  revolver  as  a  sacrifice  to  deity.  Usually  some  of  the  crowd 
at  a  peyote  lodge  stay  sober  to  keep  the  untried  members  within 
bounds. 

One  of  the  Indians  told  me  that  the  white  men  have  no  right  to  de- 
prive the  Indian  of  peyote.  He  said  that  when  under  the  influence  of 
peyote,  the  Indian  was  given  a  moral  code.  Others  told  me  how  they 
had  given  up  quarreling  and  drinking,  smoking  and  chewing  and  were 
living  the  right  life  now,  thru  the  visions  they  had  seen,  and  the  ad- 
monitions they  had  received.  Certain  it  is,  that  the  peyote  Indian  has 
no  more  use  for  their  old  religion,  and  for  him  the  medicine  lodge  and 
all  of  its  practices  are  taboo. 

Because  of  the  breaking  down  of  the  medicine  lodge,  and  the  chang- 
ing over  to  the  peyote  cult,  the  writer  found  the  Meskwaki  ready  to 
talk  about  medicinal  practices  and  had  none  of  the  difficulties  en- 
countered with  other  Wisconsin  Indians.  Some  of  them  even  vol- 
unteered information  to  the  writer.  In  the  two  short  visits,  enough 
data  was  gathered  for  a  forthcoming  bulletin  on  the  "Ethnobotany  of 
the  Meskwaki." 

The  writer  was  often  invited  to  stay  for  a  meal  with  the  Indians 
and  accepted  many  invitations  in  order  to  learn  more  of  their  food 
plants.  Strange  to  say,  they  did  not  use  the  abundant  fungi  of  the 
region,  designating  all  of  them  by  the  Indian  name  "wapitoke."  Some 
of  them  entered  as  an  ingredient  in  certain  medicinal  formulae  but 
none  were  used  as  food.  Doubtless  past  experience  had  proved  that 
unknown  fungi  were  fatal,  and  consequently  all  fungi  were  eschewed. 
Usually  the  Indian  will  try  anything  in  the  woods,  and  at  least  two 
plants  that  are  described  as  poisonous,  in  literature,  are  everyday  food 
to  the  Meskwaki.  Cow  parsnip  root  is  a  favored  potato  with  them, 
being  cooked  and  considered  the  same  as  rutabagas  and  Smilax  ecchi- 
rata,  which  they  called  "coon  berries"  were  eaten  with  a  relish.  When 
the  writer  took  pains  to  point  out  a  few  different  edible  fungi,  and 
showed  the  squaws  how  to  prepare  them  for  the  table,  they  were 
much  pleased  and  ate  them  with  a  relish.  The  writer  taught  them 
only  the  scientific  names  of  these  mushrooms,  so  that  some  future 
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ethnologist  may  be  much  puzzled  when  he  learns  their  "Indian"  name 
for  these  species.  A  typical  summer  house  and  the  drying  of  food  is 
shown  in  figure  16. 

Our  chief  source  of  information  among  the  Meskwaki  was  John 
Mcintosh  or  Kepeosatok.  Kepeosatok  is  really  a  Potawatomi,  who 
was  born  in  Milwaukee  eighty-two  years  ago,  "when  the  raspberries 
were  ripe."  His  early  boyhood  days  were  spent  in  Milwaukee  and 
around  Stevens  Point  and  Wisconsin  Rapids.  He  early  gave  heed  to 
his  elders  and  became  one  of  the  most  famous  medicine  men  ever 
known  in  Wisconsin.     When  he  married  a  Meskwaki  maiden,   he 


FlG.  16. — Meskwaki  summer  house,  Tama,  Iowa. 


naturally  went  out  to  their  reservation  to  live.  His  collecting  grounds 
for  herbs  covered  a  circle  of  two  hundred  miles  from  Tama,  and  his 
fi.me  has  spread  thru  several  states.  At  one  time  he  received  $750.00 
as  a  fee  for  a  single  cure,  and  has  never  taken  any  money  unless  the 
patient  was  cured.  Many  white  people  have  been  cured  by  Kepeo- 
satok. 

He  not  only  carries  in  his  head,  the  names  and  uses  of  many  plants, 
but  also  has  three  books  of  formulae  for  every  conceivable  disease.  He 
laments  the  passing  of  the  medicine  man  and  the  fact  that  none  of  the 
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young  folk  are  interested  in  acquiring  his  knowledge.  For  this  reason, 
he  offered  his  books  freely  to  the  writer  that  his  knowledge  might  not 
die  with  him.  Altho  eighty-two,  he  is  quite  active  and  can  identify  all 
of  his  medicines  at  any  period  in  their  growth.  He  also  maintains  a 
drug  garden  at  home,  where  he  grows  such  needed  medicaments  as  are 
not  native  to  that  region.  Uncle  John  knows  many  of  the  old  tradi- 
tions of  his  people  and  has  many  of  the  old  relics,  such  as  a  fine  dream 
drum  and  costumes,  medicine  bag  and  so  on.     But  he  is  the  exception. 

With  the  auto,  we  went  to  several  places  on  and  off  of  the  reserva- 
tion, collecting  all  of  the  medicines  mentioned  in  his  book.  Not  all 
of  his  medicines  are  plants.  He  uses  such  odd  remedies  as  horn, 
rattlesnake  flesh,  bones  from  certain  animals,  and  white  clay.  In  only 
one  place  near  the  reservation  can  he  obtain  this  clay;  near  Montour, 
in  a  little  hollow  opposite  the  old  Indian  settlement  of  a  hundred  years 
ago. 

Some  other  of  the  Meskwaki  deserve  special  mention  for  their 
assistance.  Wm.  Davenport,  who  is  well  grounded  in  English  and 
Meskwaki,  supervised  all  the  orthography  in  the  notes  taken.  He  was 
not  satisfied  until  a  word  was  spelled  exactly  as  the  Meskwaki  spells 
it.  Their  language  which  is  Algonkian  in  origin,  has  a  number  of  whis- 
pered letters,  which  he  took  pains  to  spell  out  and  likewise  pronounce. 
Wm.  Davenport  is  the  son  of  the  old  Indian  agent,  for  whom  Daven- 
port, Iowa,  was  named.  His  mother  was  a  Meskwaki  squaw,  and  Wm. 
has  most  of  the  traits  of  the  Meskwaki  blended  with  some  fine  traits 
of  the  white  race.  His  sister  was  engaged  to  Dr.  Wm.  Jones,  anthro- 
pologist at  the  Field  Museum,  who  was  murdered  in  the  Philippines 
in  1907  by  the  Ilongotes.  Having  been  associated  with  Dr.  Jones  at 
the  Field  Museum,  the  writer  was  surprised  to  learn  from  Mr.  Daven- 
port, that  Dr.  Jones  was  a  member  of  the  Meskwaki  tribe  by  birth. 

Charles  Keosatok,  one  of  the  councilors  of  the  Meskwaki,  and  his 
good  wife,  were  also  very  helpful  in  giving  the  writer  information  on 
medicinal  plants,  foods  and  fiber  uses.  We  made  several  trips  to- 
gether thru  the  woods  of  that  region  after  strong  medicines,  and  it 
was  from  him  that  we  heard  origin  stories  relating  to  their  use  of  plants 
and  their  religion.  Upon  one  occasion  we  drove  twenty  miles  away  to 
a  springy  slope  by  the  Iowa  river  where  we  procured  the  root  of  the 
Skunk  Cabbage  (Spatheyma  foetida)  and  the  wild  ginger  (Asarum  cana- 
dense).  Of  the  former  we  only  collected  one  root  for  him,  though  it 
was  plentiful  at  this  place.  Questioning  brought  out  the  fact  that  he 
already  had  three  roots  at  home  and  feared  to  take  more  than  one,  be- 
cause the  rattlesnakes  would  then  come  to  their  home  and  bite  them. 
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He  showed  us  where  the  snake  had  chewed  off  a  portion  of  the  root, 
although  a  rattlesnake  has  no  teeth, — only  fangs.  The  wild  ginger  is 
used  as  a  stomachic  to  prevent  ptomaine  poisoning.  The  Meskwaki 
now  likes  to  use  it  to  flavor  his  meats,  but  in  former  days,  before  they 
became  addicted  to  work,  it  was  used  to  prevent  poisoning  from  eating 
hogs,  sheep  or  cattle  that  had  died  from  disease.     The  white  farmers 


FlG.  17. — Nettle  fiber  and  rush  mats,  Charles  Keosatok  and 
wife,  Tama,  Iowa. 

used  to  call  in  the  Meskwaki  when  such  a  calamity  occurred  and  the 
Indians  would  haul  away  the  carcass  and  have  a  feast.  Needless  to 
say,  this  practice  is  not  in  vogue  today. 

Mrs.  Keosatok  is  an  adept  at  weaving  and  beadwork,  as  are  several 
other  of  the  Meskwaki.  As  craftsmen  they  much  excel  the  Menomini. 
They  are  quite  particular  about  the  strength  and  utility  of  the  finished 
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article  and  charge  accordingly.  Their  mats  are  made  from  small 
rushes  and  are  so  very  tightly  woven  as  shown  in  figure  17  that  we 
think  they  would  hold  water.  They  use  only  native  materials,  find- 
ing a  soft,  tough  string  in  the  fiber  of  the  nettle.  They  employ  a  bone 
needle  in  sewing  their  cattail  mats  and  a  tightly  twisted  slender  cord 
of  nettle  fiber  as  shown  in  figure  18.  Mrs.  Keosatok  also  gave  valu- 
able information  on  aboriginal  native  foods. 

Mrs.  Joseph  Tesson,  whose  husband  was  the  first  to  purchase  land 
there,  is  quite  old  and  wrinkled  but  exceedingly  bright  in  her  reminis- 


FlG.  18. — Making  cat-tail  mat,  Mrs.  Keosatok,  Tama,  Iowa. 

censes  of  aboriginal  foods.     She  speaks  only  Meskwaki,  but  demon- 
strates as  she  goes  along  with  gesticulations. 

One  and  all,  the  Meskwaki  seemed  very  friendly  to  the  writer, 
and  even  asked  him  to  come  around  and  take  their  photographs. 
Generally  the  tourist  has  to  pay  a  dollar  for  this  privilege.  The  writer 
was  much  interested  in  visiting  with  the  Meskwaki  jeweler,  White 
Breast,  and  his  numerous  progeny.  White  Breast  buys  sheet  silver 
and  in  his  little  jewelry  shop  turns  out  buttons,  medallions,  rings  set 
with  abalone,  necklaces,  bracelets  and  the  many  things  that  the  Indi- 
ans prize  at  a  very  reasonable  price. 
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This  trip  narrative  is  not  the  place  to  speak  of  the  many  plants 
used  as  food,  medicine,  or  fiber,  which  will  be  treated  in  a  regular 
bulletin.  The  writer  made  two  trips  to  the  Meskwaki  country,  one 
from  May  28th  to  June  20th  and  the  other  from  September  15th  to 
October  5th,  1923.  The  last  trip  proved  our  contention  that  Iowa 
soil  was  fine  for  corn,  but  poor  for  roads.  On  one  stretch  we  found 
thirty-five  cars  so  badly  stuck  in  the  mud  on  the  Lincoln  Highway  that 
they  had  to  be  pulled  out  by  farmers.  This  number  included  the 
writer,  who  had  just  finished  a  photograph  proving  that  the  roads 
were  muddy  when  he  had  to  be  pulled  out  backwards.  On  the  four 
hundred  and  twelve  mile  western  trip  on  September  15th  we  negoti- 
ated the  distance  with  ease  and  in  good  time  but  returning  it  was  a 
different  story  until  we  reached  concrete  at  the  edge  of  Clinton  County 
just  past  Lowden,  Iowa.  We  were  hugely  pleased  to  clock  eighty-five 
miles  in  one  whole  day.  We  saw  plenty  who  didn't  do  that,  and  one 
party  who  had  been  waiting  a  whole  week  for  dry  weather  to  come. 
Iowa  mud  means  something  to  us. 

BOTANIZING  AMONG  THE  OJIBWE 

By  Huron  H.  Smith4 

When  Tenus  E.  Tuttrup  resigned  as  Helper  in  Botany,  in  June 
1923,  the  writer  was  left  to  do  the  investigations  of  the  Chippewa0  alone. 
Mr.  Victor  Hunkel  was  so  interested  in  the  subject,  that  he  was  willing 
to  go  along  as  an  assistant  at  his  own  expense.  "Vic"  was  a  good  auto 
mechanic  and  a  willing  worker.  He  was  also  very  apt  in  securing  de- 
sired photographs,  while  the  writer  distracted  the  attention  of  the  sub- 
ject to  other  things. 

We  left  Milwaukee  on  July  6th,  bound  for  Lac  du  Flambeau.  Our 
first  stop  was  at  the  Menomini  reservation  at  Keshena,  where  we  vis- 
ited our  many  Menomini  friends,  including  Uncle  John  Satterlee.  We 
had  been  warned  that  "47"  was  bad  from  Zoar  to  Phlox,  and  it  surely 
was.  It  took  an  hour  to  go  eight  miles,  during  which  time  the  car 
was  twice  stuck  in  the  mud.  However,  we  finally  got  out  and  went  on 
to  Antigo,  where  we  spent  the  night  in  our  pneumatic  sleeping  bags, 
on  the  judge's  stand  at  the  county  fair  grounds.  Next  morning  we 
took  up  our  journey  to  Rhinelander  and  Minocqua.  An  over-night 
stop  was  made  at  Red  Arrow  camp  where,  at  Mr.  Clarence  Rasmus- 
sen's  request,  we  gave  an  Indian  talk  to  the  eighty  boy  campers.  Then 
we  retraced  our  route  and  finally  reached  the  reservation. 

♦Curator  of  Botany,  Milwaukee  Public  Museum. 
'The  terms  Chippewa  and  Ojibwe  are  synonymous. 


1923] 


SMITH,  BOTANIZING  AMONG  THE  OJIBWE 


39 


During  this  summer,  a  new  bridge  was  under  construction  across 
an  inlet  between  Mud  Lake  and  Long  Lake,  so  that  the  old  road  was 
used.  This  is  eight  miles  longer  and  leads  through  a  rocky  and  sandy 
wood.  The  road  is  hardly  more  than  a  trail,  but  so  much  traveled, 
that  it  is  fairly  smooth  and  makes  easy  running.  By  this  route,  we 
skirted  Flambeau  lake  to  the  old  Flambeau  village,  shown  in  figure  19, 
where  we  crossed  the  Flambeau  river  on  a  cement  bridge. 

Several  years  ago,  the  lumber  company,  which  cut  the  timber  on 
the  reservation,  built  a  number  of  frame  houses  for  their  mill  hands, 
and  when  they  abandoned  them,  invited  the  Indians  to  move  in.     Al- 


FlG.  19. — Old  Ojibwe  village  of  Flambeau. 


most  every  residence,  however,  has  its  outdoor  cooking  wigwam  and 
sweat  lodge.  On  the  hill,  to  the  left,  stands  the  big,  circular  dance 
building,  constructed  of  logs  on  end,  with  several  windows  and  a 
central  opening  for  "council  fires."  In  a  field  farther  along,  is  the 
framework  of  a  large,  oblong  medicine  lodge,  which  we  often  saw  in 
use. 

This  reservation  will  suit  those  who  enjoy  lakes.  Such  a  large 
chain  of  large  lakes  is  not  to  be  seen  elsewhere  in  northern  Wisconsin 
and  the  fishing  is  wonderful  at  any  time.     The  school  and  agency 
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buildings  are  surrounded  by  water,  except  for  one  narrow  neck  of  land. 
As  we  used  to  say  in  our  school  days,  it  is  bounded  on  the  north  by 
Long  and  Mud  lakes,  on  the  east  by  Long  and  Flambeau  lakes,  on  the 
south  by  Pokegama  lake  and  on  the  north  by  Pokegama  channel, 
leading  from  Long  lake  to  Crawling  Stone,  Fence  and  many  other 
lakes.  It  is  possible  to  run,  even  by  motor  boat,  through  this  chain  of 
lakes  for  nearly  a  hundred  miles  without  a  portage.  The  camper  with 
an  Evinrude  is  in  luck  at  Lac  du  Flambeau.  Clear  streams  flow 
through  forests  of  paper  birch  and  evergreens.  The  water  in  these 
lakes  is  everywhere  pure  enough  to  drink.  Deer  are  often  seen  on 
their  banks  and  the  tiger  muskie,  wall-eyed  pike,  bass  and  others  of 
the  finny  tribe  abound  everywhere.  They  are  so  unsophisticated,  that 
they  really  do  not  know  the  difference  between  a  live  minnow  and  a 
dead  one.  Anyone  who  tries  Lac  du  Flambeau,  is  spoiled  for  any  other 
northern  spot.  Some  of  our  Milwaukee  friends  are  securing  summer 
homes  here,  for  recently  the  government  has  permitted  the  Chippewa 
Indians  to  sell  some  of  their  lake  frontage.  There  is  little  formality 
about  the  sale,  which  is  conducted  through  the  Indian  Agent.  A  bid- 
der deposits  ten  per  cent  of  his  bid,  which  is  returned  if  he  is  unsuccess- 
ful. If  his  bid  is  the  highest,  he  then  pays  the  Indian  the  balance  in 
five  or  six  installments.  Such  land  sells  at  about  twenty  dollars  an 
acre  and,  strange  to  say,  quite  a  few  holdings  were  unsold  at  the  last 
offering. 

On  its  face  this  sale  of  his  lands  by  the  Indian  may  look  entirely 
proper,  but  there  seems  to  be  considerable  question  as  to  the  wisdom  of 
such  a  policy.  Too  many  sell  to  the  summer  resident  what  little  land 
they  own,  thus  losing  their  only  chance  to  make  a  good  living  by  farm- 
ing. The  money  received  is  soon  spent  for  autos,  phonographs  or 
what  not  and  the  Indian  is  left  in  no  better  shape  than  before  he  sold 
his  land.  In  fact,  the  Chippewa  at  Lac  du  Flambeau  have  been  gross- 
ly spoiled  by  tourists.  Most  tourists  are  wealthy  and  readily  give  a 
dollar  for  permission  to  take  a  photograph.  They  absorb  practically 
every  Indian  curio  that  the  Chippewa  produce,  as  well  as  quantities 
of  stuff  shipped  in  from  Canada  and  the  Northwest  Coast.  Even 
factory  stuff  is  sold  at  Lac  du  Flambeau.  The  ordinary  tourist  does 
not  discern  the  real  handicraft  of  the  Chippewa,  who  are  not  nearly 
such  good  workmen  as  the  Menomini  or  the  Meskwaki  and  seems 
satisfied  with  any  sort  of  souvenir.  This  encourages  careless  work  and 
gives  the  Indian  such  an  easy  living,  that  he  will  not  put  forth  any 
effort  to  make  his  farm  pay.  This  trade,  combined  with  the  big  de- 
mand for  Indian  guides,  employs  all  of  the  men  capable  of  agriculture, 
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at  the  very  season  when  they  might  hope  to  do  something  with  their 
farms. 

Also,  the  Chippewa  are  under  no  restrictions  in  hunting  and  fishing 
on  the  reservation.  They  shoot  a  deer  whenever  they  desire.  An 
Indian  who  worked  on  the  roads,  went  hunting  every  Saturday  after 
work  and  always  brought  home  a  deer.  The  meat  was  often  sold  to 
the  white  camper  under  the  name  of  "wild  mutton,"  and  those  in  the 
secret  had  many  a  fine  meal  of  venison  at  twenty-five  cents  a  pound. 

With  the  present  order  of  things,  the  Chippewa  will  never  become 
very  well-to-do.  The  few  Chippewa  who  stick  to  their  business  of 
farming  or  carpentering,  are  the  only  ones  in  the  tribe  of  eight  hun- 
dred Indians,  who  have  really  reached  any  degree  of  independence. 
Fortunately  a  number  of  the  Indians  still  retain  fairly  large  holdings, 
one  hundred  and  sixty  acres  being  not  uncommon.  Too  many,  how- 
ever, have  disposed  in  one  way  or  another  of  much  of  their  lands  and 
are  largely  reduced  to  a  state  of  dependence. 

The  Chippewa  have  a  different  status  with  the  Indian  department 
than  most  of  our  other  Wisconsin  Indians.  While  they  are  wards  of 
the  government,  in  so  far  as  tribal  lands  and  funds  are  concerned,  they 
are  also  citizens  and  all  men  and  women  have  the  right  to  vote.  The 
government  maintains  a  superintendent  and  office  force  and  a  large 
school  for  the  education  of  the  children  is  in  session  throughout  the 
year.  It  is  a  boarding  school  with  separate  dormitories  for  boys  and 
girls,  with  their  disciplinarians  and  matrons.  The  very  beautiful 
school  grounds  are  covered  with  Norway  and  white  pines  and  sur- 
rounded by  lakes  on  nearly  every  side.  The  road  enters  the  school 
grounds  on  a  bridge  between  two  lakes  and  leaves  the  same  way  on  the 
opposite  side,  although  a  narrow  neck  of  land,  leads  to  the  village  of 
Lac  du  Flambeau. 

This  village  has  a  main  street  which  continues  to  the  Chicago  and 
Northwestern  station,  three  miles  from  town.  Along  this  street  are 
the  regular  frame  residences,  with  native  sweat  lodges  in  their  back 
yards.  There  is  also  one  large  general  store  and  post  office,  besides 
half  a  dozen  other  stores  and  a  summer  resort  hotel,  the  Gautier  House, 
pronounced  "GO-chee."  The  Gautiers  are  old  settlers  and  descend- 
ants of  the  original  French  explorers.  All  of  them  speak  Chippewa  as 
fluently  as  the  Indians  themselves.  There  are  two  garages  in  the  vil- 
lage, the  most  recent  of  which  was  the  cause  of  a  Chippewa  council. 
The  Chippewa  had  to  be  converted  to  the  idea  of  progress  and  did  not 
wholly  relish  the  erection  of  a  noisy  garage  on  their  tribal  lands. 

One  area  of  perhaps  fifteen  acres  is  boarded  up  and  serves  as  a 
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fairground.  They  usually  hold  the  fair  in  the  latter  part  of  August 
and  display  their  fancy  stock  and  produce,  native  arts  and  crafts. 
Such  a  fair  takes  a  year's  preparation,  which  time  is  devoted  to  fabri- 
cating enough  material  to  make  a  good  showing.  There  is  a  ball 
diamond  and  lacrosse  field  with  bleachers,  where,  on  Sunday,  ball 
games  are  held  or  a  series  of  Indian  dances  given. 

People  come  for  miles  to  see  the  Indian  dances  and  games.  They 
perform  several  kinds  of  dances,  including  one  lately  introduced  from 
Oklahoma  and  called  the  "Squaw  Dance,"  in  which  men  and  women 
dance  together,  as  shown  in  figure  20.     Many  of  the  older  members  of 


FlG.  20. — Ojibwe  squaw  dance  at  Fair  Grounds. 


the  tribe  resent  the  introduction  of  the  squaw  dance.  It  has  always 
been  the  custom  for  the  women  to  remain  in  the  background  at  any 
of  the  old  time  dances  and  for  them  to  take  equal  part  in  a  dance, 
seems  out  of  place.  Those  participating  usually  bedeck  themselves  in 
all  of  their  native  finery  and  now-a-days  wear  many  ornaments  that 
are  not  of  Chippewa  origin.  They  use  two  types  of  drums,  the  large 
dream-dance  drum  and,  at  the  games,  a  tambourine-shaped  drum 
that  is  suspended  in  the  hands  and  beaten  with  a  smaller  drum  stick. 
The  songs  differ  considerably  for  the  various  games. 
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While  the  Chippewa  have  actually  adopted  the  white-man's  way 
in  daily  life,  and  while  they  may  have  nominally  embraced  the  white- 
man's  religion,  all  are  still  pagans  at  heart.  So  far  as  could  be  learned, 
none  of  them  have  adopted  the  peyote  cult  and  hence  their  religious 
beliefs,  which  are  largely  based  on  plants  as  medicine  were  interesting. 

The  writer  was  repeatedly  told  that  everything  is  medicine.  In 
this  they  differ  from  other  Wisconsin  Indians,  who  have  their  special 
plants  and  know  nothing  about  a  good  third  of  the  flora.  But  the 
Chippewa  have  names  for  everything,  excepting  a  few  adventive 
plants,  which  they  explain  as  not  belonging  there.     They  usually  say, 


FIG.  21.— Medicine  lodge  at  Flambeau  village. 

"I  guess  that  came  from  the  south,  it  wasn't  here  in  the  early  days." 
True,  not  all  plants  are  medicine  for  healing  some  disease,  but  serve 
for  attracting  the  opposite  sex,  for  bringing  good  luck,  for  making  the 
hunt  successful  or  for  preventing  divorce  between  a  quarreling  couple. 
Collecting  was  much  simplified  by  the  fact  that  "everything  is 
medicine."  All  that  was  necessary  was  to  gather  everything  that  grew 
and  take  the  specimens  to  old  Bearskin,  who  supplied  the  names  and 
uses,  with  details  about  the  special  part  that  is  used.  There  are  half 
a  dozen  fairly  prominent  medicine  men  in  the  tribe  and  practically 
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every  middle-aged  man  and  woman  knew  the  plant  names  and  uses. 
We  collected  also  a  list  of  native  plant  foods,  that  included  three  dozen 
plants.  In  former  days,  considerable  use  was  made  of  native  fibers. 
The  Lac  du  Flambeau  region  is  not  nearly  so  prolific  in  its  plant  species 
as  the  Menomini  or  other  reservations  to  the  south. 

We  had  occasion  to  see  the  medicine  lodge  in  use  several  times  dur- 
ing our  stay  at  Lac  du  Flambeau.  The  lodge  here  is  a  huge  affair, 
possibly  one  hundred  and  fifty  feet  long,  with  a  stout  framework  of 
saplings  joined  together  and  arched  over  at  a  height  of  eight  feet. 
During  use  the  sides  of  this  framework  are  covered  with  cattail  mats 
and  the  top  with  sewed  birch  bark,  as  appears  in  figure  21.  Down  the 
center  is  a  long  ellipse,  where  countless  dance  steps  have  bared  the 
earth  of  this  otherwise  grassy  plot.  A  woman  from  Michigan  was 
being  treated  at  one  time  and  at  another  some  native  woman  was  car- 
ried into  the  lodge.  When  the  writer  arrived  and  asked  which  was  the 
patient,  he  was  directed  to  the  woman  dancing  in  the  center  of  the 
lodge,  before  the  medicine  man,  with  his  medicine-dance  drum.  This 
drum  is  about  eight  inches  in  diameter  and  fourteen  inches  long.  The 
Indians  explain  that  Indian  medicines  are  strong  and  the  patient 
either  recovers  quickly  or  dies.  However,  they  have  an  entire  cur- 
ricula of  medicinal  practice  which  will  be  described  in  a  later  bulletin. 
These  practices  are  much  the  same  as  those  of  the  Menomini,  the  only 
practical  variation  being  in  the  use  to  which  the  separate  plants  are 
put,  and  the  combinations  that  are  used. 

Naturally,  the  Indian  Department,  wishes  to  discourage  the  treat- 
ment by  medicine  men  and  has  placed  a  physician  in  charge.  Dr. 
Quinn,  a  man  of  much  experience,  is  stationed  at  Lac  du  Flambeau 
and  provided  with  a  good  equipment.  However,  he  can  do  little  for 
the  outlying  members  of  the  tribe,  as  the  government  does  not  furnish 
him  any  means  of  transportation. 

The  Chippewa  are  fond  of  visiting  and,  in  the  summer  time,  some 
are  always  away  on  visits  to  other  tribes  in  Wisconsin,  Iowa,  Minne- 
sota, Kansas  or  Oklahoma.  The  old  idea  of  fighting  other  tribes  has 
been  forgotten  long  ago  and  they  feel  that  all  red  men  are  their  broth- 
ers. Here  and  there  are  still  to  be  seen  some  very  old  men  who  are 
entitled  to  wear  one  or  two  eagle  feathers  in  their  head-dress,  signify- 
ing that  the  wearer  had  killed  his  antagonist  in  battle  and  had  taken 
a  scalp.  For  the  most  part,  these  Indians  are  very  peaceable  and 
rarely  does  justice  have  to  be  meted  out,  in  any  other  court  than  their 
own,  which  is  presided  over  by  an  Indian  judge.  A  council,  consist- 
ing of  about  thirty  of  the  older  men  of  the  tribe  is  often  called  by  the 
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court  judge,  Rising  Sun.  Usually  the  discussion  concerns  their  re- 
lations with  some  phase  of  the  government  work  and  they  call  upon 
the  Indian  agent  and  settle  their  grievances. 

As  with  other  Wisconsin  Indians,  the  Chippewa  love  their  children 
dearly  and  are  rarely  harsh  to  them.  The  children  are  taught  to 
dance  at  an  early  age  and  while  subsequent  education  may  cause  them 
to  forget  the  names  of  the  medicinal  plants,  they  never  forget  the 
dance  songs  and  steps.  It  is  a  common  notion  among  white-men  that 
it  is  useless  to  educate  an  Indian.  Stories  are  told  of  college  gradu- 
ates that  revert  to  the  tepee  and  to  the  dog  feast.  These  may  be  true, 
but  from  the  Indian  viewpoint,  there  is  nothing  disgraceful  in  this. 
We  are  prone  to  point  to  the  one  fall  from  grace  and  forget  about  the 
many  who  have  made  a  success  among  us.  There  are  many  full- 
blooded  Indian  men  and  women  in  Milwaukee,  who  are  very  useful 
citizens.  Education  is  of  great  assistance  to  the  Chippewa,  who  have 
often  proven  that  they  have  the  same  capabilities  as  their  white  broth- 
ers. The  Indian  is  not  anatomically  handicapped  as  is  the  negro,  but 
has  the  same  physical  characteristics  as  the  Caucasian  race  and  is 
capable  of  going  far. 

Our  work  among  the  Chippewa  took  us  to  all  parts  of  the  reserva- 
tion and  contact  was  made  with  many  members  of  the  tribe.  They 
are  strict  followers  of  the  medicine  lodge  and  possibly  the  most  inter- 
esting people  in  the  state  from  a  religious  viewpoint.  This  finished 
the  work  in  one  reservation,  but  to  complete  the  data  on  the  ethno- 
botany  of  the  Chippewa,  it  is  still  necessary  to  see  the  other  Chippe- 
wa reservations  in  northern  Wisconsin.  This  will  be  done  in  the  sum- 
mer of  1924. 

Our  stay  at  Lac  du  Flambeau  was  made  doubly  pleasant  by  the 
cordiality  of  the  Indian  Agent,  Mr.  James  W.  Balmer  and  his  good 
wife.  In  fact,  everyone  in  the  office  helped  us  in  every  way  possible; 
the  chief  clerk,  Walter  H.  Shawnee;  the  factotum,  Chas.  H.  Goodwin; 
the  farmer,  Mr.  Hatch;  the  disciplinarian,  John  Allen;  the  secretary, 
Miss  Korpi;  and  the  policemen,  Chas.  Gautier  and  Charley  Burns. 
The  office  force  is  seen  in  figure  22.  Charley  Burns,  in  Potawatomi, 
Shakkeshi,  was  a  mine  of  information,  speaking  Chippewa,  Potawa- 
tomi, Menomini,  Meskwaki,  Winnebago  and  English.  From  him  we 
learned  the  Chippewa  alphabet,  many  plants  and  also,  what  was  more 
valuable,  whom  to  see  for  other  information. 

While  our  chief  source  of  information  was  Bearskin,  "Mukwean," 
others  were  very  willing  to  help  us.     Such  were  John  Whitefeather, 


46 


YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE 


[Vol.  III. 


Jack  Doud,  Big  Charley  Skye,  Bert  Skye,  Anawabi,  John  Longbear 
and  Amikons. 

The  Chippewa  were  difficult  to  approach,  but  once  they  accepted 
the  statement  that  we  were  not  inspectors  in  the  government  service 
and  had  nothing  to  do  with  the  government,  they  became  very  friendly 
and  helpful,  indeed.  Often  Indian  department  inspectors  appear  to 
be  rather  persona  non  grata.  The  Indian  agent  on  the  other  hand, 
often  wins  the  confidence  of  his  wards  and  is  much  beloved  for  his 
efforts  in  their  behalf.  They  quickly  sense  the  just  agent  and  usually 
make  him  a  real  friend. 


FIG.  22.— Office  force  of  the  Lac  du  Flambeau  Reservation 

If  as  much  good  judgment  could  be  used  by  the  Indian  office  in 
shaping  the  far-reaching  policies  which  it  requires  agency  officials  to 
execute,  as  is  usually  shown  by  the  agents  who  are  actually  in  close 
contact  with  local  conditions,  much  good  would  be  accomplished  for 
the  Indian.  Too  often  a  general  order,  like  the  one  prohibiting  the  so- 
called  pagan  dances,  is  made  to  apply  to  Indians  everywhere,  regard- 
less of  local  difference  and  varying  conditions.  And  incidentally  these 
Indian  dances  are  not  done  while  under  the  influence  of  liquor  and 
would  appear  all  too  innocent  in  our  modern  dance  halls.     Scarcely 
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any  of  our  dances  are  performed  alone,  but  practically  all  of  the  In- 
dian dances  are  done  each  man  by  himself  and  each  woman  by  herself. 
Let  him  without  sin  cast  the  first  stone. 

A  SECOND  SEASON  AT  THE  GRAND  CANYON, 

ARIZONA 

By  Ira  Edwards6 

During  the  past  year,  the  Department  of  Geology  started  work  up- 
on a  group  depicting  the  Grand  Canyon  of  the  Colorado  river,  in 
northern  Arizona.  As  far  as  possible,  the  necessary  fieldwork  was 
completed  during  that  year  and  has  been  described  in  two  articles7 
published  in  the  1922  Yearbook.  The  completion  of  the  undertaking 
required  further  fieldwork,  which  occupied  six  weeks  of  the  present 
year.  The  Atchison,  Topeka  and  Santa  Fe  Railroad  and  the  Fred 
Harvey  Company,  Inc.  continued  their  cooperation  during  this  second 
season,  thereby  greatly  aiding  in  the  success  of  the  undertaking. 

The  work  upon  the  south  rim  of  the  canyon  had  been  very  nearly 
finished,  and  we  were  in  possession  of  those  photographs  and  sketches 
which  could  be  obtained  from  the  points  most  easily  reached  from  the 
hotel.  The  object  of  this  year's  expedition,  was  to  penetrate  still 
farther  into  the  canyon,  and  to  add  to  our  collections,  those  fossils, 
minerals  and  rocks  which  occur,  only  far  below  the  rim  or  upon  the 
north  side  of  the  river.  We  also  desired  to  take  as  many  photographs 
as  possible,  and,  in  general,  to  gather  all  the  data  available  concerning 
the  rocks,  the  structure  and  the  scenery  of  this  wonderful  work  of 
erosion.  To  do  this,  it  was  planned  to  cross  the  canyon  to  the  north 
rim  and  then  travel  on  the  plateau  existing  there,  to  certain  prominent 
points  from  which  typical  views  of  the  region  could  be  obtained.  A 
journey  along  the  Tonto  platform  which  lies  in  the  interior  of  the  can- 
yon at  a  depth  of  three  thousand  feet  was  also  planned  which  would 
afford  an  opportunity  to  examine  the  rocks  making  up  the  lower  por- 
tion of  the  canyon  wall  and  to  take  many  unusual  photographs  of  the 
river  and  of  the  huge  temples  and  mesas  which  are  found  within  the 
canyon.  This  was  all  accomplished  on  one  long  trip,  starting  from 
El  Tovar  hotel  and  descending  into  the  canyon  by  way  of  Hermit 
trail.  Once  within  the  canyon  walls,  the  route  ran  along  the  Tonto 
platform,  across  the  river,  up  Bright  Angel  canyon  to  the  north  rim 
and  finally  back  by  way  of  Bright  Angel  trail.     Such  a  trip  required 

•Curator  of  Geology,  Milwaukee  Public  Museum. 

'Ira  Edwards,  "Geological  Fieldwork  at  the  Grand  Canyon,  Arizona,"  Milwaukee  Public  Museum 
Yearbook,  Vol.  II,  pp.  89—113,  1923. 

S.  A.  Barrett,  "A  Trip  to  Cave  Hill,  Arizona,"  Milwaukee  Public  Museum  Yearbook,  Vol.  II,  pp. 
176—182,  1923. 
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very  different  equipment  from  that  used  for  shorter  excursions,  for  it 
was  necessary  to  carry  not  only  our  baggage,  cameras  and  other  para- 
phernalia, but  also  food  for  ourselves  and  our  pack  animals.  Water 
could  be  expected  at  various  points  along  the  way,  but  everything  else 
had  to  be  brought  along.  This  required  the  use  of  a  considerable 
number  of  pack  animals. 

When  the  preparations  were  completed,  Mr.  West,  Dr.  Barrett, 
and  the  writer  left  Milwaukee  for  the  canyon,  where  they  were  joined 
by  Mr.  Peter  and  Mr.  Jeske,  who  had  been  in  California  and  had  ar- 
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FIG.  23. — Loading  the  pack  train  in  the  corral  at  the  head  of  Hermit  Trail, 
Grand  Canyon,  Arizona. 


rived  the  preceding  evening.  As  soon  as  the  pack  train,  handled  by 
three  guides  was  in  readiness,  the  descent  began.  At  the  outset  six- 
teen pack  mules  were  loaded  with  the  baggage  and  equipment  of  the 
party.  Tom  Lilly  was  head  guide  and  had  charge  of  the  pack  train. 
Joe  Lane  acted  as  cook  and  had  charge  of  all  the  "chuck",  which  name 
includes  the  kitchen  utensils  and  food.  Ray  Cantrell  was  the  third. 
As  general  "wrangler"  he  helped  with  the  mules,  and  each  morning 
took  upon  himself  the  job  of  rounding  up  the  scattered  animals.  This 
division  of  labor  proved  admirably  suited  to  our  purposes,  for  Ray  and 
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Joe  could  go  ahead  with  the  main  pack  train  and  establish  camp, 
leaving  Tom  to  help  with  the  photographic  outfit  and  to  care  for  the 
mules  carrying  the  camera  equipment.  In  this  way  it  was  possible 
to  spend  as  much  time  as  desired  at  the  various  points  visited,  and  it 
was  always  certain  that  a  warm  meal  would  be  ready  when  camp  was 
reached.  All  three  proved  themselves  good  companions  and  hard 
workers,  and  added  not  a  little  to  the  success  and  enjoyment  of  the 
trip. 

Although  the  start  was  made  early  in  the  morning,  it  took  some 
time  to  pack  our  baggage  on  the  mules  which  process  is  shown  in 
figure  23,  and  it  was  high  noon  before  the  descent  of  the  Hermit  trail 
began.  We  had  been  over  this  trail  the  previous  year  and  now  hurried 
along  as  fast  as  possible  in  order  to  reach  new  ground.  Hermit  Camp, 
at  which  the  party  arrived  late  in  the  afternoon  and  in  a  pouring 
rain,  was  to  be  the  headquarters  for  the  next  few  days.  It  is  situated 
on  the  Tonto  plateau,  three  thousand  feet  below  the  rim,  and  from  it 
the  various  rocks  which  form  the  lower  part  of  the  canyon  wall  can  be 
conveniently  reached,  and  the  river  is  accessible  by  means  of  a  fine 
trail.  On  the  following  morning  preparations  to  descend  farther  and 
photograph  the  river  were  interrupted  by  another  sudden  shower, 
which  put  an  end  to  all  thoughts  of  photography  for  that  day. 

However,  a  climb  up  the  bluff  in  the  rear  of  the  camp  where  fossils 
were  reputed  to  occur  in  the  Cambrian  shales,  was  still  possible. 
After  some  hours  of  search,  our  patience  was  rewarded  by  finding  two 
narrow  bands,  each  about  four  inches  wide  and  almost  entirely  com- 
posed of  shells  strangely  like  those  of  similar  age  occurring  in  Wiscon- 
sin. Most  of  them  were  badly  broken  up,  but  further  search  showed 
a  few  quite  perfect  individual  specimens.  All  the  rest  of  the  one 
hundred  and  seventy-five  feet  of  rock  which  belonged  to  the  formation 
in  which  these  fossils  occur,  was  a  very  soft  and  easily  broken  shale, 
either  of  a  green  or  dark  red  color,  but  by  a  curious  turn  of  fate,  these 
thin,  fossil-bearing  bands  were  of  limestone — very  hard  and  very 
tough.  However,  in  the  course  of  three  or  four  hours  a  considerable 
quantity  of  this  material  was  gathered  and  the  party  was  ready  for 
new  ventures. 

These  were  furnished  by  Mr.  Poquette,  the  care-taker  of  the  camp, 
who  told,  one  evening,  of  having  seen  salt  in  one  of  the  side  canyons 
of  Hermit  creek.  The  place  proved  to  be  easy  of  access  and  the  salt 
present  in  considerable  quantities.  Water  seeping  through  the  cracks 
in  the  rock,  had  built  up  long  stalactites  of  this  material,  and  en- 
crusted the  whole  surface  of  the  cliff  in  many  places.     Some  of  these 
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coated  areas  were  still  moist,  and  showed  that  the  material  was  even 
now  gathering  there  as  the  water  evaporated.  It  was  a  soft  spongy 
mass,  mostly  pure  white  in  color,  but  sometimes  changed  to  gray  at  the 
surface  from  impurities  which  had  been  buried  in  the  deposits.  A 
few  streaks  of  a  greenish  tinge  indicated  that  some  copper  was  also 
present  in  the  water. 
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FlG.  24. — A  stalactite  of  salt  hanging  from  the  wall  of  a 

canyon  tributary  to  Hermit  Creek,  Grand 

Canyon,  Arizona. 

The  stalactites  were  of  great  interest,  for  many  of  them  were  of 
considerable  length  and  nearly  all  of  very  curious  forms.  Instead  of 
being  cones  suspended  vertically  from  the  rock  above,  these  had 
grown  distorted  and  were  twisted  and  turned  in  all  directions.  In  ad- 
dition, many  of  them  had  on  their  sides,  long  slender  threads  of  salt 
as  may  be  seen  in  figure  24  also  twisted  and  curved,  which  resembled 
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whitish  hairs  growing  out  of  the  main  mass.  All  the  stalactites  were 
hollow,  and  many  of  them  enclosed  salty  water  showing  that  they  were 
still  in  process  of  formation.  At  the  base  of  the  cliff,  immediately  be- 
neath the  stalactites,  was  to  be  seen  a  deposit  of  the  same  material 
formed  by  the  water  dripping  from  above.  In  one  or  two  cases  these 
had  built  up  stalagmitic  forms.  The  stalactites  proved  very  brittle 
and  difficult  to  collect,  but  after  breaking  several,  specimens  were 
secured  and  very  carefully  packed  in  cotton,  ready  for  shipment  to  the 
Museum. 


FlG.  25. — Osiris  Temple  group  from  the  Tonto  plateau  in  front  of  Hermit 
Camp,  Grand  Canyon,  Arizona. 


Another  day,  Mr.  Poquette  led  us  westward  along  the  Tonto  plat- 
form to  the  first  side  canyon  beyond  that  of  Hermit  creek,  which  he 
calls  Fossil  canyon.  There  was  no  regular  trail  to  this  place,  the  way 
ran  along  the  steep  slopes  and  over  the  ledges  of  rock.  This  sort  of 
travel  was  extremely  slow,  for  it  was  necessary  to  use  great  caution, 
as  in  many  places  a  slight  misstep  of  the  mule  might  have  resulted  in 
a  serious  accident. 

In  the  bottom  of  Fossil  canyon  flows  a  small  stream  which  plunges 
over  the  ledges  of  sandstone  in  a  waterfall  about  seventy  feet  in  height. 
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At  this  point  there  has  been  deposited  an  enormous  amount  of  the 
mineral,  travertine,  a  form  of  calcite.  This  deposit  is  about  fifty  feet 
in  width,  nearly  one  hundred  in  height  and  extends  up  the  creek  bed 
for  about  a  quarter  of  a  mile.  In  some  places  the  stream  has  eaten 
entirely  through  this  mass  and  uncovered  the  sandstone  beneath  it. 
The  travertine  contains  many  molds  of  leaves,  grasses  and  other  vege- 
table matter  which  were  washed  into  the  growing  mass  by  the  stream. 
It  is  from  this  circumstance  that  the  canyon  was  named.  The  edges 
of  the  deposit,  are,  in  most  cases,  gray  in  color  and  have  already 
started  to  weather  away,  showing  that  the  material  is  now  no  longer 
accumulating. 

The  work  at  Hermit  Camp  finished,  the  party  left  early  one  morn- 
ing on  the  Tonto  trail,  which  runs  lengthwise  along  the  canyon  at  an 
average  elevation  of  about  three  thousand  feet  below  the  rim  and 
affords  remarkable  views  of  the  temples  at  close  range,  as  shown  in 
figure  25.  It  had  taken  some  time  to  repack  all  the  equipment,  and 
noon  found  us  in  Monument  canyon  only  five  miles  distant  from  Her- 
mit Camp,  where  it  was  decided  to  make  the  first  camp.  This  canyon 
is  similar  in  all  respects  to  Hermit  and  Fossil  canyons,  and  the  other 
numerous  side  canyons  which  have  been  cut  into  the  Tonto  plateau. 
It,  however,  has  a  special  feature  of  interest  in  the  Monument,8  which 
is  a  pillar  of  sandstone  left  standing  in  the  middle  of  the  gorge  where 
a  tributary  ravine  joins  the  main  canyon.  The  stream  flowing  through 
this  canyon  is  very  small,  and  at  this  time  was  almost  dry.  In  order 
to  obtain  sufficient  water,  it  was  necessary  to  dig  a  hole  in  the  bed  of 
the  stream  and  while  so  engaged  a  peculiar  pulsating  rise  and  fall  in 
the  flow  of  the  water  was  noticed.  For  a  few  minutes  the  stream  would 
practically  disappear  and  a  little  later  would  be  flowing  in  considerable 
abundance.  What  could  cause  this  strange  ebb  and  flow  remains 
entirely  a  mystery. 

This  camp  was  of  the  simplest  kind  possible,  as  it  did  -not  pay  to 
spend  any  time  on  improvements  when  the  place  was  to  be  abandoned 
early  the  next  morning.  Each  man  slept  where  he  saw  fit,  doing  little 
more  than  to  take  out  the  largest  stones  from  beneath  his  bed  roll. 
The  mules  were  hobbled  and  turned  loose  to  wander  around  during 
the  night  and  secure  what  little  food  the  limited  pasturage  would 
afford. 

Just  before  dusk  a  deep  undercutting  was  discovered,  in  the  walls 
of  the  canyon  where  the  stream  had  eaten  back  into  the  sandstone 
wall  for  perhaps  fifty  feet,  along  a  distance  of  several  hundred  yards. 

'Yearbook,  1922,  p.  100,  Fig.  56. 
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This  sheltered  overhang  was  completely  encrusted  with  a  layer  of 
salt  similar  to  that  which  had  been  seen  in  Hermit  canyon.  From 
this  crust  hundreds  of  stalactites  depended,  some  of  them  attaining  a 
length  of  thirty  or  more  inches.  Water  was  constantly  dripping  from 
their  ends,  proving  that  they  were  still  in  process  of  formation. 


Fig.  26. — Mr.  West  crossing  the  Kaibab  Suspension  Bridge, 
Grand  Canyon,  Arizona. 


The  next  day  travel  was  resumed  along  the  Tonto  plateau,  past 
the  Indian  Gardens,  to  Pipe  creek,  where  the  next  night  was  spent. 
Leaving  there  at  an  early  hour,  a  journey  of  two  miles  brought  the 
party  to  the  south  end  of  the  Kaibab  trail,  which  leads  down  from  the 
Tonto  plateau,  across  the  river  and  up  Bright  Angel  canyon  to  the 
north  rim.  This  trail  is  not  traveled  as  frequently  as  are  those  on  the 
south  side  of  the  river,  and  consequently  is,  in  many  places,  much 
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narrower,  rougher,  and  more  subject  to  wash-outs  in  the  rainy  season. 
Almost  immediately  after  the  branching  of  the  trails,  one  comes  to  the 
"Tip-Off"  which  is  the  name  given  to  that  portion  of  the  trail  leading 
down  the  slope  of  the  Granite  gorge  to  the  suspension  bridge  over  the 
river.  It  is  said  by  the  guide,  to  be  no  steeper  than  some  portions  of 
the  Hermit  and  Bright  Angel  trails,  but  to  the  casual  visitor  it  appears 
much  more  formidable,  as  it  leads  down  a  wall  of  rock  about  fourteen 
hundred  feet  in  height  by  a  series  of  "zig-zags"  one  directly  below  the 
other  and  nearly  every  portion  of  the  trail  is  visible  from  the  starting 


FlG.  27. — The  Kaibab  Suspension  Bridge  over  the  Colorado  River, 
Grand  Canyon,  Arizona. 


point.  Where  the  "Red  Saddle"  is  crossed  there  is  a  level  stretch  a 
few  hundred  yards  in  length  and  then  the  descent  continues  to  the 
end  of  Kaibab  suspension  bridge. 

This  bridge,  shown  in  figures  26  and  27  was  erected  some  years 
ago  by  the  National  Park  Service,  to  replace  a  cable  crossing  which 
had  previously  served  to  convey  parties  across  the  river  at  this  place. 
It  is  suspended  on  heavy  wire  cables  stretched  across  the  river  and 
anchored  in  masses  of  concrete  on  the  rocks  at  either  side.  Its  length 
is  about  three  hundred  and  fifty  feet  and  the  width  of  the  passageway 
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is  about  five  feet.  The  floor  of  the  bridge  is  fifty  feet  above  the  river 
at  ordinary  water  level,  which  serves  to  protect  the  bridge  from  the 
sudden  and  destructive  floods  to  which  this  river  is  subject.  Only 
one  mule  is  allowed  to  proceed  across  the  bridge  at  a  time,  as  seen  in 
the  illustration  just  mentioned,  and  the  passage  of  a  long  train  of 
mules  occupies  several  hours.  The  bridge  sways  slightly  as  it  is 
crossed,  but  it  is  anchored  securely  in  place  by  guy  ropes. 

Just  up  stream  from  the  bridge  is  located  the  station  at  which  an 
observer  of  the  United  States  Geological  Survey  daily  measures  the 
height  and  velocity  of  the  water,  this  being  one  of  those  stations  which 
furnish  the  data  for  computing  the  yearly  water  supply  of  the  United 
States.  At  the  time  of  our  crossing,  three  small  boats  were  moored 
on  the  shore  a  little  below  the  bridge.  These  were  being  used  to 
transport  a  survey  party  engaged  in  making  an  accurate  map  of  the 
rapids  and  waterfalls  of  the  river  from  Lee's  Ferry  to  the  lower  end  of 
the  Grand  canyon.  This  expedition  had  been  sent  out  by  the  United 
States  Geological  Survey  under  the  command  of  Colonel  Birdseye. 
The  boats  they  were  using  had  water-tight  compartments  fore  and 
aft,  and  were  constructed  as  lightly  as  possible  in  order  to  facilitate 
their  handling  at  the  many  portages  which  it  was  necessary  to  make. 
A  boat  of  this  general  type  has  been  used  by  every  expedition  which 
has  made  a  successful  descent  of  this  river  since  the  time  of  Major 
Powell's  first  exploration  in  1869. 

A  short  distance  beyond  the  bridge  we  arrived  at  Phantom  Ranch, 
which  is  situated  on  Bright  Angel  creek  near  its  mouth.  Unlike  the 
Colorado,  the  Bright  Angel  is  usually  clear  and  cold,  and  the  water  is 
"sweet,"  affording  a  welcome  relief  to  travelers  who  have,  for  several 
days,  been  drinking  tepid  water  carried  in  canteens  and  too  often  ob- 
tained from  somewhat  alkaline  springs  or  streams.  This  stream  has  its 
source  in  springs  on  the  north  rim  of  the  canyon  and  throughout  its 
course  is  practically  one  continuous  rapid.  It  probably  has  the  great- 
est fall  of  any  stream  of  similar  length  in  the  world,  as  its  waters  de- 
scend nearly  six  thousand  feet  in  eighteen  miles.  The  ranch  consists 
of  a  group  of  stone  buildings  erected  for  the  use  of  tourists.  The 
surroundings  have  been  left  in  their  natural  condition  as  nearly  as  pos- 
sible and  the  artistic  treatment  of  the  buildings  themselves  makes  this 
a  very  alluring  spot  in  an  otherwise  inhospitable  region. 

From  here  the  trail  leads  directly  up  the  canyon  of  Bright  Angel 
creek.  In  its  lower  portion  this  is  a  very  deep  and  narrow  gorge  cut 
into  the  solid  granite,  the  perpendicular  walls  coming  so  close  together 
that  it  is  often  necessary  to  travel  for  considerable  distances  in  the  bed 
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of  the  stream.  In  fact,  one  is  more  often  in  the  stream  itself  than  up- 
on the  bank  and  in  the  course  of  a  day's  ride  there  are  more  than  seven- 
ty crossings  of  the  creek.  Phantom  creek,  Wall  creek  and  all  the 
others  which  are  tributary  to  Bright  Angel,  enter  it  from  similar  nar- 
row canyons.  One  only  regrets  that  it  is  impossible  to  take  the  time 
to  explore  these  various  gashes  and  discover  to  what  unknown  land 
they   lead.     This  section  has  been  quite  thoroughly  traversed  by  the 


FIG.  28. — Altar  Falls,  Grand  Canyon,  Arizona. 

few  white  men  who  reside  upon  the  north  rim,  but  no  written  records 
of  their  trips  are  anywhere  available.  According  to  their  own  story, 
they  were  mostly  in  search  of  pasturage  for  their  stock  at  times  when 
the  north  rim  was  deeply  buried  beneath  the  snow,  and  they  claim 
that  there  are  many  delightful  meadows  along  the  upper  courses  of 
these  streams.     All  lie  in  the  depths  of  the  main  canyon  and  are  sur- 
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rounded  by  scenery  unrivalled  in  its  magnificence  and  totally  unre- 
corded either  with  the  brush  or  pencil  or  on  the  photographic  plate. 

After  a  journey  of  four  or  five  hours  up  this  narrow  canyon,  we 
come  to  the  mouth  of  a  smaller  stream  entering  Bright  Angel  from  the 
west.  This  is  Ribbon  creek  and  it  has  built  up  about  its  mouth  a  con- 
siderable tract  of  more  or  less  level  land  which  supports  a  growth  of 
mesquite  trees  and  affords  a  suitable  camping  site.  A  short  distance 
up  stream  is  a  very  beautiful  waterfall  known  as  Altar  Falls,  which  we 
made  haste  to  visit.  It  is  said  to  be  a  little  higher  than  Niagara  Falls 
and  has  a  width  of  perhaps  six  feet.  However,  its  chief  interest  lies 
not  in  its  dimensions,  but  because  of  a  mound  of  travertine  which  has 
been  built  up  to  a  height  of  perhaps  seventy-five  feet  at  the  base  of  the 
falls  by  deposition  from  the  waters  of  the  stream,  seen  in  figure  28. 
This  mound  is  at  the  bottom  of  the  falls,  and,  being  somewhat  flat 
upon  its  upper  surface,  resembles  an  altar,  draped  with  a  most  beauti- 
ful altar  cloth  where  the  central  portion  of  the  mound  is  covered  with 
a  very  brilliant  growth  of  moss,  which  touch  of  emerald  contrasts 
favorably  with  the  grays  and  reds  of  the  rocks  in  that  vicinity.  The 
presence  of  this  moss  leads  one  to  conclude  that  no  additional  deposits 
are  now  being  made  at  this  place.  Above  the  falls  is  a  very  delightful 
meadow,  enclosed  on  all  sides  by  abrupt  precipices  of  rock,  on  the 
face  of  which  are  the  remains  of  numerous  cliff  dwellings,  elsewhere 
described  in  these  pages.9 

This  meadow  is  perhaps  a  mile  in  length.  At  its  upper  end,  the 
stream  descends  another  wall  in  a  cataract  scarcely  less  in  height  than 
the  Altar  falls  below  and  known  as  Upper  Ribbon  falls.  This  is  not 
distinguished  by  any  such  deposits  as  are  the  lower  falls.  No  streams 
enter  Ribbon  creek  between  the  two  cataracts,  and  it  is  an  open  ques- 
tion as  to  the  reason  why  travertine  deposits  should  accumulate  at  the 
base  of  one  cataract  and  not  at  the  other. 

The  trail  is,  up  to  this  point,  always  close  to  Bright  Angel  creek, 
but  above  Ribbon  creek  it  climbs  to  the  level  of  the  softer  Cambrian 
rock  where  the  canyon  widens  out.  From  here  on,  the  trail  winds  for 
several  miles  over  piles  of  debris  which  have  been  washed  into  this 
gorge  from  the  side  canyons,  and  it  becomes  rougher  and  narrower. 
These  piles  of  debris  are  often  of  immense  size,  being  a  hundred  or  more 
feet  in  height,  and  they  consist  of  rock  fragments  of  various  sizes  up 
to  several  tons.  We  no  longer  crossed  the  creek  so  often,  but  were  al- 
ways within  sight  of  its  turbulent  waters.  At  one  point  we  came  upon 
a  most  unexpected  sight  for  such  an  arid  region  as  this  part  of  Arizona. 

'"Cliff  Dwellings  and  Pueblos  in  the  Grand  Canyon,  Arizona,"  pp.  74 — 97. 
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Here  were  several  trees  which  had  been  cut  down  by  beavers,  and  at 
some  distance  were  five  small  dams  constructed  by  these  animals  in 
a  little  side  channel.  The  beaver  were  formerly  more  numerous  in 
this  canyon  but  were  unfortunately  killed  off  by  some  hunters  recently. 

By  noon  we  were  well  up  towards  the  base  of  the  perpendicular 
rocks  which  here  form  the  upper  half  of  the  canyon  wall,  and  while 
stopping  for  the  arrival  of  the  pack  train,  located  another  band  of 
sandstone  containing  fossils.  These  proved  to  be  different  from  those 
which  had  been  collected  near  Hermit  camp,  and  it  is  regrettable  that 
the  time  for  collecting  was  so  short.  Immediately  above  this,  the 
real  climb  commences  and  continues  almost  without  a  stop  to  the 
level  of  the  Kaibab  plateau  at  the  north  edge  of  the  canyon.  The 
trail  zig-zags  back  and  forth  carrying  the  traveler  ever  higher  and 
higher  and  bringing  him  out  onto  jutting  points  of  rock  where  he  seems 
almost  suspended  in  space.  Occasionally  side  canyons  open  up  first 
on  one  side  and  then  on  the  other  giving  vistas  into  long  indentations 
in  the  north  wall  of  the  canyon.  Near  the  mouth  of  one  of  these  side 
canyons  a  very  remarkable  spring  issues  at  some  distance  above  the 
bottom  of  the  gorge,  and  falls  in  a  beautiful  series  of  cascades  for  a 
distance  of  about  two  hundred  feet.  The  sound  of  the  falling  water  is 
quite  clear,  in  that  otherwise  silent  region,  and  it  well  deserves  its 
name  of  Roaring  spring. 

As  we  climb  higher  on  the  canyon  wall,  we  begin  to  leave  behind  the 
desert  plants  which  prevail  in  the  other  sections  of  the  canyon,  and 
soon  find  ourselves  surrounded  by  bushes  and  trees  of  species  found 
farther  to  the  north.  This  change  grows  more  and  more  noticeable 
as  we  ascend  and  at  the  edge  of  the  canyon  where  we  emerge  on  the 
relatively  level  surface  of  the  Kaibab  plateau,  we  are  completely  sur- 
rounded by  a  dense  forest  of  pine,  poplar  and  birches  such  as  are  cus- 
tomary in  Wisconsin.  Three  miles  of  traveling  through  this  forest 
brings  us  to  Neal  Spring.  The  marshy  ground  surrounding  this 
spring  is  enclosed  within  a  log  fence,  and  as  we  approached,  three  or 
four  deer,  which  had  been  drinking,  bounded  over  the  fence  and  dis- 
appeared in  the  surrounding  woods.  A  few  yards  beyond  was  an 
open  meadow  sheltered  on  all  sides  by  forest-clad  hills  and  forming  an 
ideal  place  for  a  camp. 

That  evening  our  party  was  joined  by  another  guide  who  was  famil- 
iar with  the  region  of  the  north  rim,  and  early  the  next  morning  he 
led  us  out  to  the  southward,  down  a  long  projecting  peninsula,  which 
has  been  called  the  Valhalla  Plateau.  The  total  length  of  this  pla- 
teau is  about  fifteen  miles,  and  its  narrowest  portion  is  at  the  north 
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end  near  Neal  Spring,  where  it  is  only  a  little  over  a  mile  from  east  to 
west.  The  trail  leads  to  a  point  near  its  southern  extremity  and  for 
the  most  part  follows  a  dry  water  course  situated  some  distance  from 
the  edge  of  the  plateau.  Occasionally  we  approach  near  the  margin 
and  obtain  a  wonderful  view  out  over  the  canyon  of  the  Colorado  and 
the  deserts  which  lie  to  the  south  of  it.  At  the  end  of  the  trail  we 
come  suddenly  to  the  rim  of  the  canyon  and  can  descend  perhaps  fifty 
feet  along  some  rock  ledges  to  a  place  where  water  has  collected  in  two 
small  pools  from  springs  seeping  through  the  rock.     The  ledge  is  pro- 


FlG.  29. — Wotan's  Throne,  from  Cape  Royal,  Grand  Canyon,  Arizona. 


tected  by  an  overhang  of  limestone  and  would  provide  shelter  in  even 
the  worst  of  storms. 

With  this  camp  site,  known  as  Cliff  Spring,  as  a  base,  two  of  the 
projecting  points  of  the  Valhalla  plateau  can  be  visited.  The  first, 
known  as  Cape  Final,  is  its  easternmost  point  and  lies  about  four  miles 
northeast  of  Cliff  Spring.  Cape  Final  is  directly  opposite  the  Painted 
Desert  and  about  eighteen  hundred  feet  above  it.  This  enables  us  to 
look  out  over  the  surface  of  the  desert  and  to  see  the  ranges  of  cliffs 
which  bound  it  upon  the  north  and  east  at  a  distance  of  about  sixty  or 
seventy  miles.     The  canyon,  as  usual,  is  directly  at  our  feet  but  from 
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this  side  appears  to  be  deeper  because  of  the  increased  elevation. 

Cape  Royal,  a  little  more  than  half  a  mile  from  Cliff  Spring,  is  the 
southernmost  projection  of  this  plateau  and  affords  perhaps  one  of  the 
most  comprehensive  views  of  the  canyon,  being  entirely  surrounded 
on  three  sides  by  the  excavations  of  the  Colorado  river  and  its  tribu- 
taries. Directly  in  front  are  the  massive  forms  of  Vishnu  Temple 
and  Wotan's  Throne,  figure  29,  which  are  two  of  the  largest  of  the 
buttes  for  which  this  section  of  the  canyon  is  famous.  Beyond  and 
on  all  sides  of  them  the  precipitous  walls  drop  quickly  to  the  depths 
of  the  canyon,  and  there  is  an  unobstructed  view  in  all  directions. 
When  this  section  of  the  park  is  more  open  to  tourist  travel,  it  cannot 
help  but  be  one  of  the  most  famous  spots  in  this  region. 

The  following  evening  we  arrived  once  more  at  Neal  Spring  just 
as  a  heavy  rain  was  beginning  to  fall.  Camp  was  hurriedly  made  that 
night  and  the  next  day  we  started  west  on  a  journey  of  seven  miles  to 
Bright  Angel  Point,  where  there  is  maintained  a  tourists'  camp  for  the 
accommodation  of  those  who  motor  in  from  Utah.  Here  we  arrived 
in  the  midst  of  one  of  the  heavy  showers,  which  had  been  frequent  all 
morning.  Taking  advantage  of  a  little  lull  in  the  rain,  we  hurriedly 
moved  our  cameras  out  onto  Bright  Angel  Point  and  commenced 
photographing.  This  point  is  long  and  very  narrow,  in  many  places 
the  ledge  being  scarcely  wider  than  is  required  for  the  passage  of  pack 
animals.  We  had  not  been  there  long  before  another  heavy  storm 
descended.  The  results  of  this  were  very  disastrous  to  our  equipment 
as  detailed  elsewhere  in  this  volume.10 

With  the  cameras  gone,  there  was  nothing  to  do  but  retrace  our 
steps  as  quickly  as  possible  to  the  south  rim  and  await  the  arrival  of 
the  new  outfit. 

Late  in  the  morning  we  began  the  descent  of  the  canyon,  and  found 
that  the  trail  which  was  rough  and  rugged  enough  at  the  time  of  our 
ascent,  had  not  been  improved  by  the  heavy  rain  which  had  fallen  in 
the  past  three  or  four  days,  and  was  in  many  places  practically  de- 
stroyed. This  fact,  together  with  the  memory  of  the  lost  mule,  did 
not  make  the  climb  down  these  precipitous  walls  very  enjoyable,  and 
all  breathed  much  easier  when  once  again  along  the  banks  of  Bright 
Angel  creek  and  over  the  more  dangerous  portion  of  the  ride.  After 
a  night  at  Ribbon  falls  and  another  at  Phantom  ranch,  we  arrived  at 
the  hotel  just  two  weeks  after  leaving  it. 

The  next  three  weeks  were  devoted  to  a  continuation  of  the  work 
of  the  preceding  summer.     The  background  for  the  projected  group 

'""Photographing  in  the  Grand  Canyon,"  pp.  157 — 164. 
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was  entirely  retouched  by  Mr.  Peter  and  the  arrival  of  a  new  camera 
outfit  enabled  the  writer  to  complete  the  series  of  canyon  pictures  by 
photographing  from  several  of  the  points  east  of  the  hotel,  which  were 
easily  reached  from  the  Desert  View  road.  A  few  photographs,  one 
of  which  is  reproduced  in  figure  30  were  also  taken  from  Mohave  Point. 
A  series  of  plants  growing  upon  the  rim  of  the  canyon  was  obtained 
for  use  in  the  group,  and  these,  together  with  the  collections  that  had 
been  accumulated  upon  the  north  rim  trip  were  packed  for  shipment. 
A  day  was  also  spent  in  exploring  the  Grand  View  trail  which  leads 


FIG.  30. — The  Butterfly  and  the  lower  part  of  Hermit  Trail,  from 
Mohave  Point,  Grand  Canyon,  Arizona. 


into  the  canyon  from  Grand  View  point  about  seven  miles  east  of  El 
Tovar  hotel  descending  by  way  of  Horseshoe  Mesa.  This  trail  was 
constructed  by  Mr.  Berry,  one  of  the  early  pioneers  of  this  region,  who 
for  many  years  conducted  the  Grand  View  hotel  and  used  this  trail 
for  tourist  travel.  Copper  was  discovered  on  one  of  the  mesas  reached 
by  this  route  and  a  mining  company  which  has  long  since  suspended 
operation,  worked  here  carrying  the  ore  out  on  pack  animals  by  means 
of  this  trail.     For  many  years,  however,  the  trail  has  not  been  put  to 
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any  steady  use  and  at  the  present  time  it  is  so  dilapidated  that  it  is 
dangerous  for  animals  and  can  be  descended  only  upon  foot. 

The  copper  mine  and  a  cave  said  to  exist  in  the  mesa  near  the  trail, 
were  the  objects  of  our  search.  The  mine  was  easily  located  and  the 
length  of  its  tunnels  and  shafts  proved  quite  amazing.  Many  speci- 
mens of  the  green  and  blue  copper  ores,  malachite  and  azurite,  were 
obtained  from  the  workings  and  brought  back  to  the  surface.  A  con- 
siderable search,  however,  failed  to  locate  the  entrance  to  the  cave, 
and  the  coming  of  a  heavy  rain  compelled  a  hasty  retreat  up  the  trail 
with  the  exploring  half  done.  As  soon  as  we  again  stood  upon  the 
rim  at  Grand  View  point,  the  cave  was  in  plain  sight  with  the  aid  of 
glasses.  We  had  underestimated  its  distance,  never  having  been 
within  half  a  mile  of  it. 

Heavy  rains  considerably  hindered  the  finishing  of  the  work,  but 
eventually  it  was  all  accomplished  and  we  were  ready  to  leave  for 
Milwaukee.  Throughout  this  entire  work,  we  received  the  hearty 
cooperation  and  assistance  of  all  those  employees  of  the  Park  Admin- 
istration, the  Atchison,  Topeka  and  Santa  Fe  Railway  and  the  Fred 
Harvey  Company,  with  whom  we  came  in  contact.  All  were  uni- 
formly courteous  and  helpful  to  the  last  degree  no  matter  what  assist- 
ance was  asked,  and  the  Museum  has  every  reason  to  be  most  pro- 
foundly grateful  to  them  for  their  fine  spirit. 

A  SUMMER  PEREGRINATION  IN  SEARCH  OF 
SLIDE  MATERIAL 

By  R.  S.  Corwin11 

The  Museum's  Lantern  Slide  Collection  is  being  enlarged  with 
regard  for  all  proper  demands  which  it  may  be  called  upon  to  satisfy. 
The  demands  upon  it  are  varied  and  requests  for  sets  of  slides  on  widely 
different  subjects  are  received.  To  keep  the  collection  adequately 
supplied  with  fresh  additions  of  useful  and  instructive  slides  is  a  large 
undertaking. 

Fortunately,  the  task  of  maintaining  the  quota  of  slides  in  the  sev- 
eral branches  of  science  is  shared  by  all  departments  of  the  Museum, 
since  each  Curator  turns  into  the  collection  all  slides  prepared  in  con- 
nection with  his  field  work.  In  this  way  the  portions  of  the  collection 
illustrating  Ethnology,  Natural  History,  and  Travel  receive  additions 
of  new  material  regularly. 

"Supervisor  of  Extension,  Milwaukee  Public  Museum. 
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In  the  case  of  Geography  and  Industries,  with  special  reference  to 
the  needs  of  classes  in  the  City  schools,  the  situation  is  otherwise. 
True,  it  happens  that  certain  of  the  slides  prepared  by  the  Curators  of 
Geology  or  Botany,  for  example,  have  distinct  value  in  teaching  geog- 
raphy or  industries,  but  in  the  main  the  securing  of  slides  to  illustrate 
these  subjects  is  the  concern  of  the  Department  of  Extension. 

As  a  general  practice  the  Department  has  in  the  past  depended  for 
the  "makings"  of  geographical  and  industrial  slides  upon  photographs 
loaned  by  tourists,  manufacturing  establishments,  chambers  of  cora- 


FlG.  31. — The  steamer  "Christopher"  at  her  coal  dock  on  the 
Menomonee  Canal,  Milwaukee. 


merce  of  different  cities,  and  similar  agencies.  Last  summer  a  more 
direct  method  of  obtaining  lantern  slide  material  was  employed;  and 
as  the  result  of  a  field  trip  taken  by  the  writer  in  August,  the  Museum's 
collection  of  geographical  and  industrial  lantern  slides  was  enriched  to 
the  extent  of  several  hundred  new  and  valuable  illustrations.  The  trip 
was  made  possible  largely  through  the  courtesy  and  generosity  of 
officials  of  the  Wisconsin  Great  Lakes  Coal  and  Dock  Company,  who 
provided  passage  for  the  writer  on  one  of  the  Company's  coal  carrying 
steamers,  the  "Christopher,"  from  Milwaukee  to  Ashtabula,  Ohio, 
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and  thence  conducted  him  on  a  tour  of  their  bituminous  coal  mines  in 
Ohio,  West  Virginia,  and  southwestern  Pennsylvania.  It  is  thought 
that  a  brief  account  of  this  trip  and  of  the  lantern  slides  obtained  may- 
be of  interest  to  the  reader. 

The  journey  began  at  the  Company's  dock,  where  the  "  Christ- 
opher," a  typical  lake  carrier  of  the  400  foot  class,  after  surrendering 
the  last  bucketful  of  the  coal  which  she  had  brought  to  Milwaukee, 
was  riding  light  on  the  black,  oily  waters  of  the  Menomonee  Canal, 
as  shown  in  figure  31. 


FIG.  32. — U.  S.  Coast  Guard  Station  and  launch  on  St.  Mary's  River. 


The  vessel's  destination  was  one  of  the  Lake  Erie  ports  at  which 
another  shipment  of  coal  was  waiting  to  be  transported  to  the  great 
Northwest.  But  the  ''Christopher"  was  not  to  lag  down  the  Lakes 
empty-handed;  this  thrifty  carrier  was  to  take  on  a  cargo  of  iron  ore 
and  convey  it  to  the  voracious  blast  furnaces  of  the  Pittsburgh  region. 
Accordingly,  when  the  tugs,  which  with  unceremonious  skill  had  hauled 
the  "Christopher"  stern  first  out  of  the  canal,  cast  off  the  towlines  at 
the  harbor  entrance,  this  dutiful  burden  bearer  set  her  course  for  the- 
iron  ore  docks  of  the  Upper  Peninsula. 

Thanks  to  Captain  Herman  Oertling  who  not  only  answered  count- 
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less  questions  but  conferred  upon  the  writer  the  freedom  of  the  ship, 
authentic  information  was  acquired  relating  to  lake  vessels,  lake  trans- 
portation, and  life  on  steamers  engaged  in  Great  Lakes  shipping.  No 
restriction  was  placed  on  the  use  of  the  kodak  and  so  many  interesting 
features  on  shipboard  and  along  the  route  were  photographed.  The 
pictures  thus  obtained  will  essentially  improve  the  Museum's  set  of 
slides  on  such  subjects  as  "Aids  to  Commerce"  and  "Great  Lakes 
Navigation." 

The  historic,   commercially    supreme,   and    beautiful  St.   Marys 
River,  seen  in  figure  32  was  traversed  on  August  fourth  from  Point 


FIG.  33.— The  Third  or  Davis  Lock  at  the  "Soo,"  Sault  Ste.  Marie,  Michigan. 


Detour  to  Whitefish  Point.  The  details  of  the  "Christopher's" 
ascent  of  this  remarkable  stream  and  passage  through  the  Third  or 
Davis  Lock  shown  in  figure  33  at  the  Soo  were  made  a  matter  of  photo- 
graphic record  for  the  benefit  of  Geography  scholars  studying  the  queen 
of  commercial  rivers.  .' 

.   All  features  of  the  operation  of  loading  a  lake  vessel  with  iron  ore, 
and  even  an  indication  of  the  speed  with  which  the  work  is  done,  were  i 
photographed  on  August  fifth  when  the  "Christopher"  tied  up  to*  a! 
dock  at  Presque  Isle,  Marquette,  and  in  a  short  two  hours  took  on 
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6400  gross  tons  of  Holmes  Bessemer  ore.  How  the  ship  by  means  of 
the  steam  winches  was  maneuvered  until  the  desired  hatchway  was 
opposite  the  designated  pocket,  and  how  the  purplish  red  ore  was  cas- 
caded down  the  sloping  spout  to  drop  with  a  hollow  rumble  into  the 
hold  of  the  steamer  can  be  seen  realistically  in  figure  34  and  by  anyone 
viewing  the  slides  made  from  negatives  exposed  on  the  deck  of  the 
"Christopher." 


FIG.  34. — Iron  ore  sliding  down  a  spout  into  the  hold  of  the 
"Christopher"  at  Presque  Isle,  Marquette,  Michigan. 

Without  loss  of  time  after  the  last  pocket  had  disgorged  into  the 
hatchway,  lines  were  hauled  on  board,  and  the  "Christopher,"  now 
drawing  twenty  feet  of  water,  started  down  Lake  Superior.  The  Soo 
Locks  were  negotiated  again  at  midnight  on  August  fifth  and  Lake 
Huron  crossed  on  the  day  following. 
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St.  Clair  River,  St.  Clair  Lake  and  Detroit  River  were  traversed 
on  August  seventh,  each  one  contributing  its  share  of  subjects  for 
lantern  slides.  This  portion  of  the  journey  was  especially  productive 
of  material.  It  will  be  recalled  that  the  St.  Clair  River  and  Flats  con- 
stitute a  summer  resort  for  citizens  of  Detroit,  and  hence  possess 
human  interest  as  well  as  geographical  significance.  In  the  compara- 
tively narrow  channels  of  the  St.  Clair  and  Detroit  Rivers,  the  down- 


FlG.  35. — Sailor  on  the  "Christopher"  about  to  mail  letters, 
Marine  Postal  Service,  Detroit  River. 

bound  or  up-bound  vessel  passes  at  close  range  a  constant  procession 
of  lake  craft  of  all  sorts  from  the  lowly  "pig"  or  whaleback  to  the  state- 
ly passenger  steamer.  Many  of  these  vessels  accommodatingly  "posed 
for  their  pictures."  In  the  Detroit  River  the  kodak's  eye  also  made 
note  of  the  unique  Marine  Postal  Service  maintained  by  Uncle  Sam 
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during  the  season  of  navigation  for  lake  carriers,  and  recorded  the 
manner  in  which  the  mail  launch  and  dory  met  the  "Christopher," 
took  off  one  batch  of  letters  and  delivered  another,  as  seen  in  figure  35 
while  the  steamer  with  unslackened  speed  continued  on  her  way. 

Ashtabula,  Ohio,  the  destination  of  the  "Christopher"  was  reached 
at  one  o'clock  on  the  morning  of  August  eighth.  Here  the  writer  took 
leave  of  the  steamer,  but  continued  to  receive  liberal  assistance  from 
the  Wisconsin  Great  Lakes  Coal  and  Dock  Company  in  the  quest  for 
slide  material.     From  Ashtabula  he  was  conducted  by  Mr.  T.  N. 


Fig.  36. — Tipple  at  the  Valley  Camp  Mine,  Valley  Camp,  Pa. 

Bradford,  representing  the  Company,  to  bituminous  coal  mines  in 
West  Virginia,  Ohio,  and  southwestern  Pennsylvania. 

That  mining  operations  might  be  viewed  first-hand,  the  writer 
was  permitted  to  enter  Boyd  Mine,  No.  3,  at  Triadelphia,  West  Vir- 
ginia. Descending  by  means  of  a  gently  sloping  entrance  tunnel  to  a 
depth  of  125  feet,  he  came  to  the  main  entry  driven  in  the  Pittsburgh 
seam,  where  he  climbed  into  an  empty  electric  mine  car  which  was  re- 
turning for  another  load  of  coal  and  was  transported  to  the  scene  of 
operations  a  mile  back  in  the  mine.  Here  the  miners  were  at  work  under- 
cutting the  coal;  not  in  the  old-fashioned,  laborious  way,  swinging  a 
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pick  while  lying  on  their  side,  but  with  energy  conserving,  electrically 
operated  mining  machines.  Some  were  operating  electric  rotary  drills, 
while  others  were  loading  empty  cars  with  chunks  of  coal  blasted 
down  the  night  before.  The  fact  that  the  writer  was  not  equipped  for 
underground  photography  was  offset  by  the  Company's  loan  of  pic- 
tures of  mining  operations.  Tipples  (see  figure  36)  with  their  comple- 
ment of  dumpers  and  screens  were  studied,  and  to  complete  the  story 
of  the  mining  and  handling  of  soft  coal,  the  writer  was  taken  to  the 
coal  shipping  dock  at  Fairport  Harbor,  Ohio,  to  see  coal  put  on  board 
vessels  with  the  loading  machine,  which  lifts  the  whole  car  of  coal  to 


FlG.  37. — Looking  down  the  Ohio  River,  formed  by  the  Allegheny  River 
(right)  uniting  with  the  Monongahela  River  (left) 
at  the  "Point,"  Pittsburgh,  Pa. 

dumping  position,  and  then  turns  it  upside  down,  pouring  the  coal 
onto  an  apron  down  which  it  glides  into  the  hold  of  the  ship,  throwing 
out  an  effective  screen  of  fine,  black  dust. 

Pittsburgh  was  rich  in  slide  subjects.  In  addition  to  the  soft  coal 
mines,  there  were  in  the  near  vicinity  natural  gas  and  petroleum  fields 
and  many  industrial  plants  differing  from  those  of  Milwaukee.  More- 
over the  Pittsburgh  region  presents  an  unusual  topography  as  seen 
from  figure  37  and  has  an  interesting  pre-Revolutionary  history.     The 


70 


YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE 


[Vol.  III. 


writer  remained  in  the  Iron  City  for  a  profitable  two  weeks,  visiting 
and  taking  pictures  of  industries,  natural  resources,  and  historical 
places. 

One  day  was  spent  in  the  natural  gas  field  at  Waynesburg  as  the 
guest  of  the  Manufacturers'  Light  and  Heat  Company  of  Pittsburgh. 
The  drilling  of  new  wells;  cleaning  out  of  old  ones;  shut-in  wells,  (see 
figure  38);  plugged  wells;  and  producing  wells  were  viewed  and  photo- 


FlG.  38.— A  shut-in  natural  gas  well,  Waynesburg,  Pa. 

graphed.  The  compressing  station  was  shown  and  the  process  of  re- 
covering gasoline  from  the  gas  explained  to  the  writer.  At  McDonald 
and  at  Herman  petroleum  wells  were  visited.  Again,  producing  wells 
and  those  being  drilled  were  observed.  No  flowing  wells  were  seen, 
but  several  yield  a  fine  grade  of  crude  oil  as  the  reward  of  pumping. 
Another  day  at  Connellsville  was  devoted  to  studying  the  process 
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of  converting  soft  coal  into  coke  in  the  longest  series  of  Beehive  ovens 
in  the  world, — 333  ovens  extending  for  a  mile  along  the  base  of  two 
low  hills.  On  the  day  of  the  visit  303  of  the  total  number  of  ovens 
were  in  operation  (see  figure  39).  This  plant  was  examined  and  photo- 
graphed through  the  courtesy  of  the  H.  C.  Frick  Coke  Company. 
Later  the  manufacture  of  coke  in  By-products  ovens  of  the  Koppers 
type  at  Clairton  was  demonstrated  to  the  writer  through  the  kindness 


FlG.  39. — Quenching  the  coke  at  Beehive  ovens, 
Connellsville,  Pa. 


of  the  Carnegie  Steel  Company,  operating  768  ovens  in  one  gigantic 
plant,  the  largest  known  anywhere  at  the  present  time. 

Still  another  day  was  put  in  at  the  Edgar  Thomson  Steel  Works, 
a  subsidiary  of  the  Carnegie  Steel  Company,  at  Braddock.  Here  the 
course  of  the  iron  ore  was  followed  through  the  blast  furnace,  Bessemer 
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converter,  moulds  and  rolls,  until  it  appeared  in  the  yard,  a  33  foot 
steel  rail,  ready  to  be  passed  upon  by  the  inspector.  This  steel  mill 
occupied  historic  ground,  being  located  on  the  site  made  famous  by 
Braddock's  Defeat  in  1755  during  the  French  and  Indian  War. 

Other  industrial  plants  visited  were  those  of  the  Pittsburgh  Plate 
Glass  Company  at  Ford  City  and  the  H.  J.  Heinz  Company,  source 
of  the  fifty-odd  varieties,  at  Pittsburgh. 


FIG.  40.— Oil-burning  barge  in  Lock  35  of  New  York  State 
Barge  Canal,  Lockport,  N.  Y. 


At  Buffalo,  New  York,  transportation  on  two  important  canals 
was  considered.  Examination  was  made  of  the  New  York  State 
Barge  Canal,  particularly  of  the  stretch  embracing  the  city  of  Lock- 
port,  where  barges  and  scows  pass  through  Locks  34  and  35,  ascending 
or  descending  a  vertical  distance  of  59  feet  as  seen  in  figure  40.     The 
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Welland  Canal  was  visited  at  Welland  and  Allanburg,  Ontario,  Can- 
ada (see  figure  41).  The  nature  of  traffic  and  progress  of  improve- 
ments in  the  route  of  this  canal  were  noted  carefully  in  anticipation 
of  the  use  of  slides  in  the  set  on  'The  Great  Lakes-St.  Lawrence  Water- 
way." 

Thus,  material  was  secured  for  slides  on  geographical,  industrial 


FlG.  41. —  Portion  of  the  improved  Welland  Canal  at  Allanburg,  Ontario, 
Canada.    (Land  in  the  foreground  is  to  be  removed  and  canal  straightened.) 


and  historical  subjects  of  not  merely  present  but  permanent  interest; 
slides  that  will  be  used  not  only  in  lectures  at  the  Museum,  but  in 
classes  in  every  Milwaukee  School  that  wishes  to  borrow  them.  Nor 
is  their  use  limited  as  above  set  forth,  because  when  not  reserved  by 
the  City  schools,  they,  as  well  as  the  other  slides  in  the  collection,  are 
available  to  any  other  school  or  organization  in  the  City  or  State. 
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SPECIAL  NOTES  AND  NEWS 

CLIFF  DWELLINGS  AND  PUEBLOS  IN  THE 
GRAND  CANYON,  ARIZONA 

By  George  A.  West12 

During  the  summer  of  1923  a  second  expedition  was  sent  by  the 
Public  Museum  of  Milwaukee,  Wisconsin,  to  the  Grand  Canyon, 
Arizona,  for  the  purposes  of  further  study  of  this,  the  world's  greatest 
example  of  river  erosion,  and  the  collecting  of  additional  material  for 
the  completion  of  an  environmental  group  model  showing  a  panorama 
from  one  of  the  most  important  points  on  the  Canyon  rim.  In  ad- 
dition to  Dr.  S.  A.  Barrett,  who  conducted  the  expedition,  its  members 
were  Mr.  Edwards,  geologist,  Mr.  Peters,  Museum  artist,  Mr.  Jeske, 
photographer,  and  the  writer. 

The  work  of  the  expedition  quite  thoroughly  covered  the  North 
and  South  rims  of  the  Canyon,  the  Hermit  and  Bright  Angel  Trails, 
the  Tonto  Plateau  in  the  depths  of  the  Canyon,  and  many  of  its  cross 
canyons.  Being  provided  with  camp  equipment,  three  guides,  thir- 
teen pack  mules  and  the  necessary  supplies,  which,  together  with  the 
splendid  co-operation  and  assistance  of  the  Atchison,  Topeka  &  Santa 
Fe  Railway  and  of  Fred  Harvey,  Inc.,  enabled  us  to  do  our  work 
thoroughly  and  with  most  satisfactory  results. 

Along  the  Canyon  rims  and  back  from  them  we  frequently  en- 
countered mounds  of  scattered  stone;  indications  of  old  walls  and 
trenches.  Near  them  were  found  broken  pottery  and  other  evidences 
of  the  culture  of  those  who  once  lived  there.  Down  in  the  almost  in- 
accessible parts  of  the  Canyon  the  same  evidences  of  prehistoric  oc- 
cupation were  frequently  met  with.  When  the  Spaniards,  1544,  in 
their  search  for  gold  discovered  the  Canyon,  they  found  several  tribes 
of  Indians  living  along  its  rims.  None  are  reported  by  them  as  living 
in  the  Canyon.  There  is,  however,  no  record  of  these  Spanish  rene- 
gades having  descended  into  this  great  abyss.  Some  of  these  ancient 
habitations  far  below  the  surface  may  possibly  have  been  occupied  at 
that  date,  but  from  our  investigations  we  conclude  that  this  was  not 
likely.  The  generally  accepted  theory  is  that  these  ancient  Pueblos 
and  cliff  dwellings  were  in  ages  past  occupied  by  the  ancestors  of  the 
present  Pueblo  tribes. 

"President  of  the  Board  of  Trustees,  Milwaukee  Public  Museum. 
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The  Pueblo  remains  of  the  Grand  Canyon  are  usually  located  on 
some  small  level  plat  of  ground  near  water,  and  apparently  not  built 
for  defensive  purposes.  Invariably  the  cliff  dwellings  are  not  far 
distant,  yet  in  almost  inaccessible  places,  and  in  most  cases  seem  to 
have  been  used  as  retreats  of  safety,  and  as  safe  store-houses  for  their 
food.  There  being  little  room  for  expansion  and  very  small  tracts  of 
ground  that  it  was  possible  to  cultivate,  the  inhabitants  could  not 
thrive  and  multiply  to  any  great  extent.  Their  gardens  were  merely 
spots  in  the  wilderness  of  rock,  kept  green  by  chance  springs  of  water 
or  running  streams.  Their  houses  were  merely  enclosed  recesses 
under  the  over-hanging  rocks,  walled  up,  thus  making  them  almost 
imperceptible,  and  usually  reached  by  some  narrow  and  almost  im- 
passable trail  or  by  ladders  or  toe  holes  cut  into  the  rock.  But  few 
pictographs  are  found.  From  the  quantities  of  metates  and  corn- 
cobs found,  it  is  evident  that  these  were  an  agricultural  people,  and 
probably  were  forced  to  seek  their  home  in  the  dark  recesses  of  the 
Canyon  by  hostile  pressure.  We  found  no  cavate  lodges  in  the  Can- 
yon, possibly  because  of  the  fact  that  the  geological  formations  are 
unfavorable  for  that  purpose.  The  climate  in  the  Canyon  is  such  as 
to  permit  living  in  the  open  all  the  year  which  may  account  for  the 
cliff-dwellings  there  not  being  of  great  size.  The  large  number  of 
cliff-dwellings  throughout  the  Southwest,  and  the  extent  of  the  work 
accomplished,  suggests  very  considerable  antiquity. 

RUINS  NEAR  LIPAN  POINT 

At  a  number  of  places  along  the  South  Rim,  small  cliff  and  pueblo 
ruins,  are  found.     Near  Lipan  Point  are  five  of  these  ruins. 

One  is  a  small  cliff  ruin,  consisting  of  four  rooms,  located  about  one 
hundred  and  fifty  yards  east  of  the  point  at  which  the  busses  stop, 
namely,  the  highest  elevation  on  Lipan  Point.  It  is  about  one  hun- 
dred feet  below  the  rim  of  the  Canyon  and  from  the  placement  and  size 
of  the  rooms,  as  shown  in  figures  42  and  43,  it  seems  probable  that  these 
were  used  as  storage  places  by  the  people  occupying  some  of  the  near- 
by pueblos.  Figure  44  shows  more  detailed  views  of  the  walls  of  this 
ruin. 

Toward  the  west,  and  on  the  opposite  side  of  Lipan  Point,  from  the 
cliff  ruin  just  mentioned,  is  the  small  one  shown  in  figure  45.  It  is 
also  located  in  the  cliff  down  under  the  rim  and  is  excellently  pro- 
tected. 

On  the  summit  of  Lipan  Point  itself,  are  the  remains  of  a  small 
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FlG.  42. — Cliff  ruins  at  eastern  end  of  Lipan  Point. 


t     Fig.;  43. — Cliff  ruins  at  eastern  end  of  Lipan  Point. — General  view. 
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Fig.  44. — Walls  of  eliff  ruins  at  eastern  end  of  Lipan  Point. 


FlG.  45. — Cliff  ruins  at  west  side  of  Lipan  Point. 
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pueblo  ruin,  originally  of  four  rooms  as  nearly  as  may  be  judged  from 
its  present  almost  obliterated  condition. 

At  a  point  about  half  a  mile  east  of  Lipan  Point,  is  a  similar  pueblo 
ruin  of  a  three-room  building.  Enough  still  remains  of  this  building 
so  that  its  outline  can  be  traced  quite  easily  and  its  proportions  ascer- 
tained, though  its  walls  are,  as  may  be  judged  from  figure  46,  little 
more  than  piles  of  debris.  One  wall  fell  over  en  masse  at  this  site  so 
that  its  stones  now  lie  on  the  ground  in  their  proper  positions  relative 
one  to  another. 


FlG.  46. — Remains  of  a  pueblo  ruin  a  short  distance  east  of  Lipan  Point. 


Also  just  west  of  Tanner  Tank  is  a  more  extensive  and  better  pre- 
served ruin.  Tanner  Tank  is  located  about  one  mile  southwest  of 
Lipan  Point  and  the  ruin  is  on  the  elevated  ground  about  a  hundred 
yards  west  of  the  tank.     Figure  47  shows  the  ground  plan  of  this  ruin. 

The  dilapidated  condition  of  the  walls  of  this  ruin,  make  impossible 
a  determination  of  the  exact  construction,  but  enough  of  these  walls 
remain  so  that  its  ground  plan  can  be  worked  out  with  fair  accuracy. 
The  exposure  of  such  pueblo  ruins  to  the  elements,  is,  of  course,  much 
greater  than  is  the  case  with  cliff  ruins.  Consequently,  they  disin- 
tegrate much  more  rapidly  and  this  ruin  has  reached  the  point  where 
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none  of  the  mortar,  which  originally  held  its  walls  together,  is  now  to 
be  found  and  the  walls  themselves  have  fallen  completely.  Interest- 
ing features  of  this  ruin  are  the  circular  rooms  at  two  corners  and  the 
larger  circle,  which  is  a  little  detached  from  the  main  portion  of  the 
building.  In  some  places  the  walls  of  this  ruin  are  as  much  as  two 
feet  and  a  half  in  height. 

Quantities  of  potsherds  were  found  about  these  ruins,  they  being 
largely  of  the  black  and  white,  and  black  and  red  wares,  but  with  the 
coil  incised  decoration  predominating  over  all  other  varieties. 

At  various  other  points  all  along  the  south  rim  of  the  Canyon  there 
are  cliff  ruins,  almost  always  located  a  short  way  down  the  precipitous 
face  of  the  cliff  from  the  rim. 
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FlG.  47. — Plan  of  a  pueblo  ruin  just  west  of  Tanner  Tank. 


The  question  of  water  was  a  most  vital  one  here,  as  everywhere 
else  in  this  Southwest  country  and  the  lack  of  water  along  the  south 
rim  of  the  Grand  Canyon  is  largely  accountable  for  the  paucity  of  in- 
habited points.  Water  also  accounts  for  most  of  the  present  trails 
down  into  the  Canyon,  for  these  trails  are  built  down  the  precipitous 
walls  of  the  Canyon  by  way  of  old  geological  fault  lines,  and  in  almost 
every  instance  follow  old  Indian  trails,  used  from  time  immemorial 
by  the  aborigines  as  a  means  of  access  to  the  springs  below  the  rim, 
chiefly  down  on  the  Tonto  Plateau.  Among  these  the  most  notable 
are  Hermit  trail,  by  which  Santa  Maria  Spring,  over  1000  feet  below 
the  rim,  was  reached,  and  Bright  Angel  trail  by  which  Indian  Gardens 
was  reached.  This  was  an  old  Indian  agricultural  site  bountifully 
supplied  with  excellent  water  and  is  now  a  tourist  resting  place  on  the 
trail,  plainly  visible  from  Hotel  El  Tovar,  as  a  verdent  spot  3500  feet 
below  the  rim. 
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ABORIGINAL  REMAINS  IN  THE  BRIGHT 
ANGEL  CANYON 

While  it  is  not  generally  known  that  there  are  any  considerable 
ruins  of  cliff  dwellings  and  pueblos  in  the  Grand  Canyon,  owing  prob- 
ably to  the  fact  that  the  scenic  grandeur  of  the  Canyon  is  such  as  to 
overshadow  every  other  consideration  of  this  region,  a  trip  to  the 
North  Rim  of  the  Canyon  by  way  of  the  Suspension  Bridge,  Phantom 


FlG.  48. — Lower  portion  of  Bright  Angel  Canyon, 
trail  here  follows  up  the  bed  of  the  stream. 


The 


Ranch  and  the  Bright  Angel  Canyon,  carries  the  visitor  not  only  very 
near  some  cliff  dwellings  of  considerable  proportions,  but  directly 
through  a  number  of  pueblo  sites. 

In  fact,  almost  directly  above  the  north  bridge  head  of  the  Sus- 
pension Bridge,  are  two  cliff  ruins.     Time  did  not  permit  a  visit  to 
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either  of  these  which  would  have  involved  a  rather  arduous  climb  up 
the  sheer  face  of  the  cliff,  but  from  what  could  be  seen  of  them,  by 
means  of  field  glasses,  from  the  bridge  itself,  these  are  ruins  compris- 
ing probably  from  two  to  four  rooms  each,  and  of  the  usual  type  of 
this  region,  in  which  an  outer  wall  closes  up  a  natural  cavern  weathered 
out  of  the  side  of  the  cliff. 

If  other  evidences  of  former  habitation  in  the  vicinity  of  the  mouth 
of  Bright  Angel  creek,  were  present  originally,  these  have  evidently 
been  destroyed  by  the  white-man's  occupation,  as  none  were  encoun- 
tered by  us  and  no  mention  of  them  was  made  by  local  residents  at 
Phantom  Ranch. 


FIG.  49. — A  small  flat  in  the  upper  part  of  Bright  Angel  Canyon.    Such  flats 
were  used  as  field  and  pueblo  sites  by  the  aboriginal  inhabitants. 

Shortly  above  Phantom  Ranch,  Bright  Angel  creek  runs  for  some 
miles  through  an  extremely  narrow  box  canyon,  in  some  places  so 
narrow,  in  fact,  that  the  only  means  of  traversing  that  section  is  by 
passing  up  directly  through  the  stream  itself,  as  sjiown  in  figure  48. 
When  Ribbon  creek  is  reached,  after  a  journey  of  about  six  miles  up 
Bright  Angel  creek,  the  canyon  widens  materially  and  for  about  three 
miles  it  is  flanked,  sometimes  on  one  side  and  sometimes  on  the  other, 
by  small  flats,  such  as  that  shown  in  figure  49,  which  were  apparently 
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utilized  in  aboriginal  times,  by  the  natives  as  fields  and  as  building 
sites  for  their  pueblo  habitations.  In  the  walls  of  this  section  of  the 
Canyon,  are  also  to  be  found  several  cliff  dwellings. 

About  two  miles  above  Ribbon  Falls,  on  the  west  side  of  Bright 
Angel  Creek  and  fully  150  feet  above  the  Canyon  floor,  along  the  con- 
tact between  the  Cambrian  Tapeats  sandstone  and  the  Dox  sandstone 
of  the  Unkar  period,  was  found  a  ruin  with  eleven  rooms  and  another 
of  four  rooms.  The  contact  here  is  very  irregular  and  has  been  weath- 
ered into  many  overhangs.  All  the  rooms  in  both  these  ruins  were 
small  and  several  of  them  may  have  been  store-rooms.  The  larger 
ruin  had  a  doorway  still  standing  complete.  The  flat  stone  forming 
the  top  of  the  door  projected  several  inches  on  either  side  into  the  ad- 
joining masonry.  All  the  stones  were  set  in  mud  and  the  walls  plas- 
tered with  the  same  material.  None  of  the  walls  extended  upward  to 
the  sandstone  above  and  probably  did  not  when  the  dwellings  were 
inhabited,  as  we  found  numerous  pieces  of  thatching  made  of  some 
long-leafed  plants  which  would  indicate  that  thatched  roofs  were  in 
use  by  the  dwellers.  These  ruins  had  been  dug  into  and  their  scien- 
tific value  almost  entirely  destroyed.  We,  however,  found  corn-cobs 
black  with  age,  two  metates,  hammer  stones,  a  sandal  of  fibre,  a  por- 
tion of  a  rabbit  skin  garment,  perforators  and  considerable  broken 
pottery. 

RIBBON  CREEK  RUINS 

Similar  fields  and  cliff  ruins  are  present  also  in  the  small  valley, 
which  extends  for  about  a  mile  above  the  head  of  Altar  Falls  on  Rib- 
bon creek,  ending  at  what  is  known  as  Upper  Ribbon  Falls. 

In  detail  these  ancient  habitations  on  Ribbon  creek  are  as  follows. 

The  principal  ruin  of  this  small  valley  is  located  at  the  base  of  the 
red  sandstone  cliff,  just  south  of  Upper  Ribbon  Falls.  Beginning  at 
a  point  about  one  hundred  and  fifty  feet  south  of  the  falls,  these  ruins 
extend  along  this  basal  shelf  for  a  distance  of  about  one  hundred  and 
fifty  feet.  The  shelf  itself  dips  toward  the  north  at  an  angle  of  about 
15  degrees.  A  fresh  break  in  the  base  of  the  cliff,  above  this  ruin, 
shows  where  in  recent  times,  perhaps  several  hundred  years  ago,  a 
large  section  of  this  rock  wall  has  broken  away  and  fallen  to  the  valley 
below.  Evidently  at  this  time,  the  major  part  of  this  interesting 
cliff  dwelling  was  carried  away.  The  existence  of  a  number  of  rooms 
projecting  out  from  the  present  base  of  the  cliff,  indicates  that  there 
was  originally  a  large  and  rather  deeply  eroded  cavern  in  which  this 
cliff  dwelling  was  built.     Only  a  relatively  small  crevice,  at  what  was 
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then  the  rear  of  this  cavern,  still  persists  and  the  remains  of  the  cliff 
ruins,  are  located  in  this  crevice.     These  are  shown  in  figure  50. 

Figure  51,  shows  the  ground  plan  of  the  ruin  as  it  appears  at  present 
and  there  are  still  intact  several  of  the  small  storage  rooms,  as  shown 
in  figure  50. 


FIG.  50.— Cliff  ruins  at  Upper  Ribbon  Falls. 

Room  1.  There  is  evidence  that  at  this  point  there  was  originally  a 
room,  but  this  has  now  been  so  far  obliterated,  that  only  a  vestige  re- 
mains and  it  is  impossible  to  get  exact  dimensions.     Someone  has  re- 
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FIG.  51. — Ground  plan  of  cliff  ruins  at  Upper  Ribbon  Falls. 

cently  dug  at  a  number  of  points  along  the  base  of  this  cliff,  one  of 
which  is  in  the  floor  of  this  room,  where  charcoal  and  other  evidences 
of  occupation  were  unearthed  in  a  pit,  which  was  about  two  feet  in 
depth. 
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Room  2.  This  relatively  circular  room  is  easily  discernable,  its 
walls  in  places  still  retaining  a  height  of  about  two  and  a  half  feet. 

Room  3.  This  small  storage  room,  is  located  directly  against  the 
cliff  at  the  rear  of  the  building.  Its  walls  are  about  three  feet  in 
height  and  still  retain  the  mud  mortar  in  a  fairly  good  condition. 

Rooms  4,  5  and  6.  These  three  small  rooms  are  grouped  under  an 
overhang  of  rock.  The  door  of  room  4  is  still  completely  intact  and  has 


Fig.  52.— Room  No.  4,  Upper  Ribbon  Falls  cliff  ruin. 

an  opening  about  sixteen  inches  square  with  a  heavy  stone  threshold 
and  a  thin  stone  lintel.  The  walls  of  this  room  are  at  present  about 
three  and  a  half  feet  high  and  still  retain  their  mud  mortar.  The 
front  of  this  room  is  shown  in  figure  52. 

Room  5  has  walls  only  about  eighteen  inches  in    height.      The 
lower  portion  of  the  door  of  this  room,  however,  is  well-preserved  and 
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the  sill  of  the  door  is  still  in  place.  The  overhang  under  which  rooms 
4  and  5  are  located,  allows  a  height  of  about  three  feet  and  a  half, 
while  room  6  is  only  about  three  feet  in  height.  Figure  53  shows  the 
walls  of  room  6. 

What  is  designated  here  as  room  7,  is  strictly  conjectural,  for  the 
falling  of  the  great  masses  of  rock  from  above,  has  almost  completely 
obliterated  the  building  at  this  point.  There  is  sufficient  evidence 
left,  however,  to  clearly  indicate  that  one  or  more  rooms  originally 
existed  at  this  point.     It  is  probable  that  these  outer  rooms,  were  the 


FIG.  53. — Room  No.  6,  Upper  Ribbon  Falls  cliff  ruin. 

living  quarters  of  the  inhabitants,  while  the  small  low  rooms  at  the 
rear,  formed  by  walling  up  this  natural  crevice,  and  which  are  still 
preserved,  were  undoubtedly  the  storage  rooms,  connected  with  the 
house. 

Room  8  is  about  four  by  three  feet  by  three  feet  in  height.  The 
south  wall  of  this  room  is  still  about  two  feet  in  height  and  remains 
of  mortar  show  where  a  flat  roof  formerly  covered  the  room,  as  in  the 
case  of  room  9,  where  this  roof  is  still  intact. 

Room  9  is  about  three  by  two  and  a  half  feet  in  ground  plan  and 
two  and  a  half  feet  in  height  at  the  front,  sloping  back  to  only  about 
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six  inches  in  height  at  the  rear.  A  space  of  about  a  foot  by  a  foot 
and  a  half  at  the  front  of  this  room  was  provided  with  a  flat  roof,  made 
by  resting  three  horizontal  sticks  on  the  side  walls,  on  which  were  laid 
thin  flat  slabs  of  stone,  covered  by  a  layer  of  mud  mortar,  thus  form- 
ing a  practically  air-tight  roof.  The  front  and  roof  of  this  structure 
are  shown  in  figure  54. 

Room  10.  This  storage  room  measured  three  and  a  half  feet  long, 
three  feet  in  depth  and  only  fifteen  inches  in  height.  Its  door, 
which  was  very  carefully  formed,  was  only  seven  inches  in  width  by 


FlG.  54. — Front  and  roof  of  Room  No.  9,  Upper  Ribbon  Falls  cliff  ruin. 


nine  inches  in  height.  It  also  had  a  small  section  of  roof  made  on  a 
slant  and  with  small  thin  stones,  set  on  edge  into  the  mortar  to  rein- 
force it.     This  roof  is  shown  in  figure  55. 

Room  11.  It  seems  probable  that  in  front  of  rooms  8,  9  and  10, 
there  must  have  been  a  corresponding  set  of  living  rooms.  This  space 
is  designated  on  the  plat  as  room  11.  Owing,  however,  to  the  steep- 
ness of  the  slope  of  the  rock  base  here,  this  may  not  have  been  practical. 

Room  12.  At  a  level  about  twelve  feet  lower  than  room  10,  is  a 
large  compartment,  twenty  feet  long,  by  twelve  feet  wide.  The  walls 
of  this  room  are  almost  completely  gone,  but  their  outline  is  easily 
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traceable.  Here  are  many  evidences  of  habitation  in  the  shape  of 
fire  remains,  potsherds  and  other  similar  items. 

Room  13.  At  a  level  about  three  feet  lower  than  that  of  room  12, 
is  one  with  curved  walls,  which  measures  about  ten  feet  in  width, 
north  and  south,  and  twelve  feet  east  and  west.  The  center  of  the 
floor  has  been  dug  out  by  someone  and  shows  considerable  fire  re- 
mains at  a  point  about  eighteen  inches  below  the  present  floor  level. 

In  a  niche  of  the  rear  wall  of  this  room  and  at  a  point  about  ten 
feet  above  the  original  floor  level,  are  the  remains  of  a  tiny  storage 


FIG.  55. — Sloping  roof  of  Room  No.  10,  Upper  Ribbon  Falls  cliff  ruin. 
Made  of  mud-mortar,  reinforced  with  thin  slabs  of  stone. 


room,  made  by  supplying  the  south  wall  only,  the  natural  rock  form- 
ing the  roof,  rear  and  north  walls  of  the  room.  The  front  of  this  storage 
room  has  fallen  away,  but  it  was  originally  about  two  feet  long  and 
about  a  foot  and  a  half  in  height. 

Also  on  a  ledge  about  four  feet  above  the  original  floor  level  of 
room  13,  are  the  vestiges  of  another  tiny  storage  room,  made  by  sim- 
ilarly walling  up  a  natural  niche  in  the  rock. 

Room  14.     On  a  ledge,  about  eight  feet  in  width  and  at  a  level 
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about  fifteen  feet  above  the  original  floor  level  of  room  13,  are  the 
remains  of  the  walls  of  a  room  about  eighteen  feet  in  length. 

Rooms  15,  16  and  17.  At  a  point  about  seventy-five  feet  north  of 
room  14,  are  three  small  storage  rooms. 

Room  15  is  but  the  vestige  of  a  tiny  storage  room  about  three  feet 
long  and  a  foot  in  height,  extending  back  into  the  crevice  a  foot  and 
a  half. 

Room  16.  In  a  recess  in  the  rock,  about  three  and  a  half  feet  in 
height,  is  this  small  storage  room,  three  and  a  half  feet  in  width  and 
extending  back  about  four  feet  into  the  recess.  Here  were  found  evi- 
dences of  much  fire,  both  in  the  form  of  ashes  and  charcoal  and  in  the 
smoke-blackened  walls  and  ceilings  of  this  niche.  Just  why  this  should 
have  been  chosen  as  a  fireplace,  is,  of  course,  not  clear,  especially  in 
view  of  the  fact  that  the  floor  of  this  small  room  is  about  four  and  a 
half  feet  above  the  present  talus  slope  at  the  base  of  the  cliff.  Fur- 
thermore, it  has  no  outlet,  which  would  serve  as  a  chimney. 

Room  17.  This  is  another  small  room  in  a  recess  of  rock,  at  a 
point  about  three  feet  above  the  talus  slope.  It  is  about  three  feet 
deep  and  extends  along  this  surface  for  about  fifteen  feet  and  has  an 
average  height  of  about  three  and  a  half  feet.  The  center  of  this  room 
shows  much  fire  remains,  all  of  which  have  been  badly  disturbed.  In 
these  ruins  were  found  a  metati,  with  a  deep  depression  worn  on  each 
of  its  faces,  several  rubbing  stones,  broken  pottery  and  many  corncobs 
blackened  from  age. 

At  a  point  perhaps  200  feet  up  in  the  face  of  the  cliff  to  the  east  of 
Upper  Ribbon  Falls  and  perhaps  an  eighth  of  a  mile  from  them,  are 
two  tiny  cliff  ruins,  one  comprising  two  small  rooms  and  the  other 
only  one  room.  These  are  located  about  fifty  feet  apart  and  the  one 
room  structure  is  perhaps  twenty-five  feet  higher  in  the  cliff  than  the 
other.  Both  are  extremely  difficult  of  access.  In  the  two  room  ruin 
were  found  two  well  preserved  metates  and  a  fire  drill  base  which 
showed  much  use. 

Down  in  the  middle  of  the  small  valley,  between  Upper  and  Lower 
Ribbon  Falls,  is  an  old  field,  well  cleared  of  cobblestones  and  present- 
ing all  the  appearance  of  an  ancient  Indian  corn  field  or  garden.  In 
fact  this  little  valley  was  ideally  located  for  ancient  habitation,  being 
naturally  protected  in  almost  every  direction. 

WALL  CREEK  RUINS 

At  a  point  about  three-quarters  of  a  mile  up  Bright  Angel  creek 
from  Altar  Falls,  is  a  very  small  stream  known  as  Wall  creek,  entering 
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Bright  Angel  creek  from  the  east.  Just  above  this  stream  is  a  small 
flat  and  about  thirty  or  forty  yards  from  Wall  creek  the  trail  passes 
directly  through  a  small  circle  of  stones.    This  circle  is  not  more  than 


FlG.  o'o. — Wall  Creek  pueblo  ruin. 

twelve  feet  in  diameter  and  is  apparently  the  remains  of  a  small  cir- 
cular building  or  of  a  ceremonial  stone  circle  of  some  kind. 

About  sixty  yards  beyond  this  stone  circle  and  at  the  northern  end 
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FlG.  57.— Plan  of  Wall  Creek  pueblo  ruin. 

of  this  flat,  lies  the  small  pueblo  ruin,  shown  in  figure  56.  This  was 
apparently  a  one  room  structure  with  a  substantially  built  terrace 
about  eighteen  inches  in  height  on  its  downhill  side.    There  is  also  a 
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vestige  of  what  may  have  been  a  small  room  at  the  northeast  corner 
of  this  building,  as  is  shown  in  the  foreground  of  this  same  figure. 

The  terrace  wall  passes  very  close  to  the  north  and  south  walls  of 
the  building,  but  on  the  west  there  is  a  space  of  from  three  to  four 
feet,  between  the  wall  of  the  building  and  the  terrace  wall,  which  is 
filled  in  with  earth  in  true  terrace  form.  The  walls  of  the  building 
itself  are  in  a  fair  state  of  preservation  for  ruins  in  this  particular  sec- 
tion, showing  a  height  of  about  eighteen  inches  in  a  number  of  places 
and  being  fairly  intact.  The  relation  of  the  terrace  to  the  remainder 
of  the  structure  is  shown  in  figure  57. 


FlG.  58. — Southern  end  of  the  cobblestone  mound  at  the  Wall  Creek 

pueblo  ruin. 


The  most  interesting  feature  of  this  site,  is  a  mound  of  cobble- 
stones, located  about  twenty  feet  west  of  the  building  above  mentioned. 
This  mound  is  about  fifteen  feet  in  width  and  thirty-five  in  length  and 
has  an  elevation  of  perhaps  four  feet.  A  closer  view  of  the  southern 
portion  of  this  mound  is  shown  in  figure  58.  At  first  sight  this  mound 
resembles  some  of  the  cairns  which  are  found  in  the  middle  of  fields  in 
this  region.  These  cairns,  however,  are  usually  round  and  the  stones 
apparently  thrown  there  in  an  attempt  to  clear  the  field.     This  mound, 
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however,  is  elliptical  in  form  and  there  is  no  evidence  of  a  field  in  the 
immediate  vicinity.  In  fact,  the  location  of  this  mound  is  at  a  point 
where  a  field  would  be  quite  impossible,  on  account  of  the  small  area 
of  level  land  available.  Furthermore,  upon  closer  inspection,  the 
mound  is  found  to  be  depressed  in  the  center  to  a  certain  extent. 
Upon  excavating  a  small  pit  at  the  center  of  the  mound,  it  was  found 
that  at  the  depth  of  about  a  foot,  evidences  of  fire,  in  the  form  of 
charcoal-blackened  earth  were  encountered  and  fragments  of  pottery 
were  found.  It  might  be  suggested  that  this  mound  would  be  found 
upon  excavation  to  be  some  kind  of  a  repository  for  human  remains. 
Almost  directly  opposite  this  site,  and  on  the  west  wall  of  the  can- 
yon, at  an  elevation  of  about  one  hundred  feet  above  Bright  Angel 
creek,  is  a  small  cliff  ruin,  set  in  a  small  weathered  cavity  in  the  face 
of  the  cliff.     The  walls  of  this  ruin  are  very  much  dilapidated  and  in 
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Fig.  59. — Plan  of  a  small  pueblo  ruin  in  Bright  Angel  Canyon. 

general  it  presents  a  rather  insignificant  appearance.  Time  did  not 
permit  a  visit  to  this  ruin  and  consequently  no  plat  or  other  exact 
information  is  available  concerning  it. 

In  a  small  flat,  perhaps  a  hundred  yards  up  stream  from  the  last 
mentioned  ruin,  is  a  ruin  of  a  two  room  pueblo,  the  walls  of  which  are 
only  barely  traceable.  It  had  a  total  length  of  about  eighteen  feet 
and  was  about  eight  feet  in  width.  A  transverse  wall  divided  it  into 
two  rooms,  one  eight  feet  and  the  other  ten  feet  in  length. 

At  a  point  about  a  mile  up  stream  from  Ribbon  Falls  and  in  a 
small  flat  on  the  east  bank  of  Bright  Angel  creek,  is  the  ruin  of  a  small 
pueblo,  the  ground  plan  of  which  is  shown  in  figure  59.  One  of  the 
two  rooms  of  this  pueblo  is  circular. 

The  walls  of  both  rooms  are  very  dilapidated  and  it  is  impossible 
to  trace  them  exactly.     Very  little  pottery  was  visible  about  this 
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ruin.      However,  there  was  here  a  well-preserved  metati  lying  on  the 
surface  and  the  writer  found  an  excellent  celt  at  this  site. 

At  a  point  about  one  hundred  and  fifty  feet  farther  up  stream  and 
again  on  the  east  side  of  Bright  Angel  creek,  in  a  small  flat,  is  the  most 
extensive  of  the  series  of  pueblo  ruins  encountered  in  this  canyon.  It 
is  a  four  room  structure,  nearly  twenty  feet  square. 

RUINS  IN  THE  VICINITY  OF  CLIFF  SPRING 

A  short  distance  below  the  north  rim  of  the  Grand  Canyon  and 
immediately  west  of  Cape  Royal,  is  what  is  known  as  Cliff  Spring. 
This  living  water  seeps  and  trickles  from  various  crevices  in  the  lime- 


FlG.  60.— Cliff  Spring,  Cape  Royal. 


stone  and  has  in  more  recent  times,  been  utilized  by  local  stockmen, 
who  have  made  an  ample  trail  leading  down  to  it,  which  enables  them 
to  drive  their  cattle  and  horses  to  the  ledge,  where  they  have  blasted 
and  worked  out  the  face  of  the  cliff,  so  that  there  are  now  two  fairly 
large  tanks  on  this  ledge,  protected  by  a  large  over-hang  of  the  rock 
above.  The  present  condition  of  this  spring  is  shown  in  figure  60. 
Just  what  the  original  condition  of  this  spring  may  have  been,  is 
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not  determinable,  but  unquestionably,  this  living  water  was  the  pri- 
mary cause  leading  aboriginal  man  to  build  his  habitations  in  this 
immediate  vicinity. 

Several  of  these  were  found,  notably  a  small  rock  shelter,  located 
about  half  a  mile  east  of  Cliff  Spring  and  about  three-quarters  of  a 
mile  north  of  Cape  Royal.  This  small,,  two-room,  rock  shelter,  is 
located  near  the  top  of  the  saddle  of  the  ridge  on  which  Cape  Royal 
is  situated. 

Here  a  large  limestone  rock  has  weathered  out  to  an  average  height 
of  about  six  feet,  being  supported  on  its  southern  or  downhill  side  by 
a  firm  block  of  limestone  and  thus  forming  an  excellent  roof  for  such  a 
rock  shelter. 


FlG.  61. — Plan  of  a  two-room  rock  shelter  at  Cape  Royal. 


As  shown  in  figure  61,  this  rock  shelter  comprises  two  rooms,  sep- 
arated by  a  well-built  wall  about  a  foot  in  thickness  and  composed  of 
limestone  slabs  laid  up  in  mud  mortar.  At  the  outer  end  of  room  1, 
there  are  slight  traces  of  the  mortar  of  a  former  wall  which  at  least 
partly  closed  up  this  broad  entrance,  but  time  has  completely  obliter- 
ated the  wall.  In  fact,  the  slope  of  the  hill  side,  is  such  that  a  large 
amount  of  silt  and  debris  has  been  washed  into  this  room  and  when 
discovered,  this  layer  was  a  foot  and  a  half  in  thickness  and  com- 
pletely covered  the  original  floor  of  this  room.  Figure  62  shows  this 
room  before  it  was  excavated.  To  a  large  extent  debris  had  accumu- 
lated in  room  2,  though  here,  the  pack  rats  had  added  very  materially 
to  this  accumulation,  even  more  so  than  in  room  1. 

With  the  relatively  small  rainfall  and  the  resulting  slowness  of 
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Fig.  62. — Rock  shelter  at  Cape  Royal,  looking  from  the  east  into  Room  No.  1. 


FlG.  63. — Rock  shelter  at  Cape  Royal,  looking  from  the  west  into  Room  No.  2. 
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disintegration  of  the  rocks  in  this  region,  it  is  evident  that  a  very- 
great  length  of  time  must  have  been  required  to  deposit  by  these 
natural  means,  a  layer  a  foot  and  a  half  thick  on  the  floor  of  room  1. 
This  and  many  other  evidences  lead  to  the  conclusion  that  many  hun- 
dreds of  years  have  elapsed  since  this  rock  shelter  was  occupied. 

The  presence  of  an  outer  wall  in  room  2,  is  indicated  by  a  series  of 
very  substantial  stones,  set  on  edge,  and  measuring  roughly  about 
one  by  two  feet  on  the  average  and  having  a  thickness  of  from  six  to 
eight  inches.  The  outer  opening  of  this  room,  with  these  stones  in 
place,  is  shown  in  figure  63.    This  probably  formed  the  base  of  a  fairly 


FlG.  64. — Excavating  Room  No.  1,  Cape  Royal  rock  shelter. 

thick  and  substantial  wall,  similar  to  the  one  now  separating  the  two 
rooms,  and  which  may  be  seen  in  figure  62.  This  latter  wall,  of  course, 
is  in  a  much  better  state  of  preservation,  owing  to  its  being  located 
farther  in  under  the  protection  of  the  overhanging  rock  roof. 

Upon  excavating  room  2,  it  was  found  to  possess  a  level  floor, 
made  of  thin  slabs  of  stone.  In  the  northeast  corner  of  this  room  was 
a  pit,  Y,  a  foot  or  more  deep,  which  was  evidently  a  cooking  or  baking 
pit,  as  was  also  the  pit,  X,  in  the  next  room.  In  fact,  both  of  these 
rooms  showed  marked  evidences  of  having  been  used  as  cooking 
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places,  for  the  walls  and  ceilings  were  very  strongly  blackened  by  fire. 
Beginning  at  the  northwest  corner  of  room  1,  and  extending  outward, 
was  a  large  natural  fissure  in  the  rock  and  at  the  point  Z,  there  was 
inserted  in  this  fissure,  a  block  of  mud  mortar,  which  apparently 
formed  a  portion  of  a  chimney,  which  conducted  the  smoke  out 
through  this  large  fissure.  The  outer  end  of  the  fissure  is  shown  in 
figures  62  and  64. 

The  two  rooms  were  connected  by  means  of  a  carefully  made 
opening  through  the  wall,  a  detail  view  of  which  is  shown  in  figure 
65.    It  was  sixteen  inches  in  width  by  twenty-four  in  height  and  was 


FlG.  65. — Doorway  and  wall,  Cape  Royal  rock  shelter. 

provided  above  with  a  fairly  heavy  stone  lintel  and  below  with  a  stone 
threshold  of  similar  weight.  The  latter  showed  a  very  distinctive 
groove,  where  implements,  such  as  knives,  celts  or  the  like  have  been 
whetted  in  times  past.  Both  these  rooms,  upon  excavation,  showed 
not  only  the  remains  of  fireplaces  and  other  evidences  of  their  use  as 
habitations,  but  each  yielded  fragments  of  broken  pottery  and  broken 
bones.  In  room  2,  in  addition  to  the  carefully  laid  floor  of  thin  stones 
and  mortar,  the  following  interesting  objects  were  found:  a  bone  awl, 
one  potsherd  of  black  and  white  ware  and  many  sherds  of  a  dark 
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ware,  ornamented  with  incised  coil  decorations.  In  room  1,  on  the 
other  hand,  no  floor  was  found,  but  a  considerable  number  of  deer 
bones  were  encountered,  together  with  a  few  pieces  of  coil  decorated 
pottery. 

PUEBLO  REMAINS  NEAR  CLIFF  SPRING 

At  a  point  about  three  miles  north  of  Cliff  Spring  are  the  remains 
of  a  very  ancient  pueblo,  comprising  eight  houses,  located  on  the  top 
of  a  low  ridge  and  extending  along  it  for  about  two  hundred  yards. 
Owing  to  lack  of  time,  it  was  impossible  to  do  more  than  ride  by  and 
inspect  these  remains  in  a  very  cursory  manner.  All  showed  evidences 
of  having  been  constructed  of  stone  slabs  laid  up  in  mud  mortar  in  the 
usual  Southwestern  fashion,  but  these  walls  had  long  since  fallen,  so 
that  it  was  only  possible  to  trace  out  roughly  the  contour  of  each 
building.  Three  of  these  houses  were  of  two  rooms  each,  each  room 
being  about  ten  by  ten  feet.  These  were  quite  clearly  outlined, 
though  most  of  the  buildings  in  this  group  were  so  ancient  and  obliter- 
ated, that  it  was  difficult  to  trace  the  exact  form  of  each. 

At  a  point  about  four  hundred  yards  southeast  of  this  pueblo  and 
situated  in  a  small  valley,  which  our  trail  traversed,  we  came  upon  a 
cleared  field,  with  a  considerable  cairn  of  rocks  in  its  center.  It 
seems  very  probable  that  this  was  one  of  the  various  fields  cultivated 
by  the  Indians,  when  these  pueblos  and  cliff  ruins  were  inhabited. 

That  there  are  in  this  vicinity  many  other  cliff  ruins,  rock  shelters 
and  pueblos,  is  unquestionable.  Our  guides  informed  us  that  a  few 
miles  to  the  northeast,  there  are  side  canyons  of  the  Colorado,  which 
possess  large  numbers  of  well-preserved  cliff  dwellings.  Also  that  at 
various  points  to  the  west,  both  in  the  main  canyon  and  in  various 
side  canyons,  many  such  ruins  are  present. 

INDIAN  REMAINS  IN  SHOREWOOD 

By  Alanson  Skinner13 

Shortly  after  the  arrival  of  the  writer  in  Milwaukee,  in  1919,  his 
attention  was  attracted  to  several  low  elevations  in  the  brushy  woods 
along  the  east  bank  of  the  Milwaukee  River,  some  ten  minutes  walk 
from  his  residence  on  Bartlett  Avenue  near  Newport  Street.  A  casual 
search  along  the  east  bank  of  the  river  from  the  Folsom  Street  bridge 
northward,  revealed  flint  chips,  burnt  stones,  occasional  arrowpoints 
and  a  few  potsherds  on  the  edges  of  all  the  ravines,  but  more  especially 
on  the  warm  southern  exposures  on  the  north  sides  of  these  gullies. 

"Curator  of  Anthropology,  Milwaukee  Public  Museum. 
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The  mounds  were  located  on  the  small  but  bold  promontory 
shown  in  figure  66.  It  is  formed  by  the  steep  eastern  bank  of  the  river, 
and  by  a  precipitous  gulley  that  cuts  in  from  the  shore  in  a  north- 
easterly direction.  Perhaps  a  stream  once  flowed  down  to  the  river  at 
this  point,  but  it  is  now  represented  only  by  a  sluggish  trickle,  and  a 
small  level  flat  fills  the  mouth  of  the  gully.  The  locality  is  a  very 
short  distance  north  of  the  present  boundary  of  the  city  of  Milwau- 
kee, in  Shorewood,  and  lies  west  and  a  little  to  the  north  of  the  car- 
barns   of    the    Milwaukee    Electric    Railway   and    Light    Company. 


FlG.  66. — Ravenna  Park  mound  site  from  the  south. 


Years  ago  it  is  said  to  have  been  included  in  what  was  then  known  as 
Mineral  Spring  Park,  later  called  Ravenna  Park,  but  is  now  a  rather 
wild  and  quiet  tract  of  woodland,  populated  by  rabbits,  fox-squirrels, 
occasional  skunks,  and  a  pleasing  variety  of  wild  birds. 

So  sure  was  the  writer  that  these  mounds,  which  had  lain  undis- 
covered for  several  centuries,  would  not  be  disturbed  until  he  was 
ready  to  explore  them,  that  he  was  quite  startled  when  some  small 
boys  of  the  neighborhood  brought  him  a  handful  of  potsherds,  some 
chips,  and  an  arrow-point,  and  told  him  that  they  had  dug  these  ar- 
ticles out  of  one  of  his  secret  mounds.    A  talk  with  the  boys  resulted 
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in  their  promise  not  to  delve  further,  and  the  next  morning  found  the 
archeologist  hard  at  work  at  his  lonesome  task. 

The  first  mound  was  one  of  the  type  commonly  called  "Linear". 
It  measures  fifty-nine  feet  in  length,  and  is  thirteen  feet  broad,  but 
only  rises  a  foot  to  sixteen  or  at  most  eighteen  inches  above  the 
surface.  It  had  no  appearance  of  being  a  ceremonial  or  burial  mound, 
and,  as  a  trench  carried  its  entire  length  proved,  was  completely  com- 
posed of  kitchen  refuse;  that  is,  dark  earth,  discolored  by  decaying 
animal  matter  and  flecks  of  charcoal,  with  occasional  mouldering 
fragments  of  animal  bones,  crackled  stones  from  Indian  fires  of  long 
ago,  and  flint  chips,  arrow  points,  scrapers,  rejects,  and  a  handsomely 
chipped  drill  or  perforator  of  "T"  shape.  Best  of  all,  from  an  arche- 
ologist's  standpoint,  there  was  a  small  fragment  of  a  native-made  clay 
pipe  bearing  on  its  sides  a  dense  series  of  indentations  made  with  some 
sharp  pointed  instrument  which  formed  a  dotted  decoration.  The 
top  and  bottom  sides  were  smooth,  however,  as  they  were  not  so 
visible  when  the  pipe  was  in  use. 

The  many  potsherds  were  all  of  the  coarse  northern  ware  tempered 
with  burnt  stone,  pounded  and  pulverized.  A  type  of  ware  associated 
in  Wisconsin,  Minnesota,  southern  Ontario  and  the  Middle  Atlantic 
and  New  England  states  with  the  historic  and  prehistoric  remains  of 
the  Indians  of  the  Algonkian  linguistic  stock.  The  decorations  on  the 
potsherds,  which  occurred  only  near  the  mouths  of  the  vessels,  in 
most  cases,  were  commonly  made  by  the  impression  of  a  stick  wrapped 
with  native  twisted  cord,  applied  when  the  clay  was  still  damp,  and 
before  the  vessels  had  been  fired.  These  occurred  both  outside  and 
inside  the  lip  of  the  vessel,  and  were  laid  on  in  varying  geometric 
patterns,  mostly  of  the  "Herring-bone"  and  "Chevron"  varieties.  A 
few  sherds,  bearing  the  incised  "netted"  design  in  diamond-shaped 
quadrangles,  were  also  found.  The  shape  of  the  jars  was  difficult  to 
determine,  owing  to  the  small  size  of  the  fragments  and  the  lack  of 
completeness  of  any  specimen.  Some  of  the  sherds  seem  to  indicate 
that  the  vessels  were  large,  with  circular  mouths,  and  narrowed  necks, 
the  sides  bulging  slightly,  and  then  running  down  to  a  pointed,  or  at 
least  oval,  base,  the  favorite  shape  of  the  vessels  used  by  the  ancient 
Algonkian  tribes  throughout  their  range.  While  these  remarks  di- 
rectly concern  the  potsherds  found  in  mound  No.  1,  they  apply  with 
equal  force  to  all  those  found  on  this  site.  None  of  the  hard  baked, 
thin,  often  shell-tempered  ware,  tentatively  ascribed  to  the  Winne- 
bago, and  other  tribes  of  the  Siouan  stock  was  found  on  this  site, 
although  some  such  sherds  have  been  found  by  the  writer  on  a  small 
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site  at  the  falls  of  the  Milwaukee  River  a  mile  and  a  half  farther 
north,  and  also  near  the  Lincoln  Park  bridge. 

We  must  not  omit  to  state  that  the  structure  of  the  linear  mound 
was  peculiar  in  that  the  disturbed  or  relic-bearing  earth  continued  to 
a  depth  greater  than  that  of  the  surrounding  surface  of  the  land,  in- 
dicating that  it  had  once  been  slightly  dug  out,  much  as  were  the 
famed  "Intaglio"  mounds.  However,  the  stratification  with  variously 
colored  sands  which  Doctor  Barrett  has  discovered  as  part  of  the  cere- 
monial raising  of  mounds  built  over  at  least  some  intaglio  foundations 
was  absent.  The  writer  believes,  therefore,  that  the  origin  of  mound 
No.  1  was  quite  different.  He  hazards  the  conclusion  that  the  mound 
was  originally  the  site  of  a  long  winter  lodge,  slightly  dug  out  to 
better  afford  protection,  and  used  continuously,  or  successively  from 
winter  to  winter  as  is  more  likely,  until  the  hollow  was  filled  up  and 
mounded  over  with  wood  ashes  and  camp  debris.  What  makes  this 
appear  the  more  likely  is  that  in  some  cases,  particularly  near  the 
southeast  end  of  the  mound,  dark  earth,  bearing  pottery,  chips,  and 
arrowpoints,  overflowed  the  sides,  and  made  patches  on  the  barren 
sandy  loam  that  surrounded  it,  as  though  the  last  dwellers  had  lived 
on  the  summit  and  their  refuse  trickled  down  the  sides.  It  may  be 
observed  that  there  was  very  little  pottery  to  be  found  on  and  near 
the  bottom  of  the  mound,  and  that  most  of  the  sherds  were  in  the  very 
grass  roots.  This  is  a  condition  that  has  been  repeatedly  noted  on 
ancient  Algonkian  sites  in  the  Middle  Atlantic  States,  where  pottery 
seems  to  have  come  in  late,  but  it  appears  that  when  the  Indians  of 
this  stock  came  into  Wisconsin,  they  were  already  in  possession  of  a 
well-developed  potter's  art,  so  that  in  this  case  it  may  only  mean  that 
the  first  comers,  while  cognizant  of  the  potter's  art,  used  only  vessels 
of  bark  and  wood,  which  have  not  survived  the  years.  This  is  ren- 
dered the  more  probable  because  the  other  mound  of  the  group 
yielded  potsherds  from  top  to  bottom. 

Some  twenty  feet  away  from  Mound  No.  1  a  rise  of  ground  was 
noted,  and  called  by  the  writer  "Mound  No.  2,"  but  investigation 
soon  showed  that  it  was  a  natural  elevation,  and  not  of  artificial  origin. 
A  short  trench  was  run  across  the  elevation,  however,  and  six  feet  from 
the  start  a  dark  stain  was  found  to  run  down  through  the  yellow  soil. 
It  was  clearly  disturbed  earth,  and,  at  a  depth  of  only  fourteen  inches 
a  skeleton,  shown  in  figure  67,  in  a  flexed,  or  drawn  up,  position  was 
encountered.  The  skull  was  headed  south  by  fifteen  degrees  west,  and 
was  facing  east.  About  four  inches  west  of  the  skull  lay  a  crude 
notched  flint  arrowpoint,  and  two  feet  north  of  the  pelvis  was  a  small 
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fireplace  lined  with  large  cracked  bowlders.  The  bones  were  in  very- 
poor  condition,  as  a  tree  had  sunk  its  roots  into  the  center  of  the  grave, 
and,  although  the  skull  was  removed  whole,  it  fell  in  pieces  when  un- 
packed at  the  Museum. 

Three  feet  south  and  one  foot  east  of  the  first  burial,  another  grave 
was  encountered,  which  contained  merely  traces  of  the  bones  of  an- 
other flexed  skeleton,  at  a  depth  of  seventeen  inches.  This  skeleton 
was  headed  due  north,  and  the  face  was  turned  down.  Curiously 
enough,  the  skull  was  in  much  better  condition  than  the  first  one  un- 


FlG.  67. — Flexed  skeleton  found  at  the  Ravenna  Park  mound  sits. 
A  notched  arrowhead  is  near  the  skull. 


earthed,  and,  while  the  bones  of  the  body  were  merely  traceable  in 
the  earth,  this  skull  was  removed  almost  entire,  the  bones  of  the  face 
and  part  of  the  frontal  bone  only  being  missing.  The  lower  jaw  was 
still  present,  and  showed  the  skeleton  to  have  been  that  of  a  very  old 
person,  entirely  toothless,  with  even  the  sockets  in  the  gums  grown 
solidly  together.  One  or  more  inter-parietal  bones,  or  "Inca  bones," 
so-called  because  of  their  prevalence,  it  is  said,  in  skeletal  remains 
from  Peru,  though  sometimes  found  even  among  members  of  our  own 
race,  were  conspicuous  in  the  skull.    From  the  lack  of  development  of 
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the  supra-orbital  ridges,  it  is  possible  that  this  skull  may  be  that  of  an 
old  woman,  while  the  first  skeleton  seems  to  be  that  of  a  man.  There 
were  no  accompaniments  of  any  kind.  Seated  on  the  occiput  was  a 
hibernating  toad,  whose  bright  eyes  shown  in  the  gloom  of  his  sleeping 
quarters. 

Nine  feet  northeast  of  these  two  graves,  and  twenty-four  feet  from 
Mound  No.  1,  a  fireplace,  two  feet  deep,  two  and  a  half  feet  across, 
and  lined  with  bowlders,  was  unearthed.  It  contained,  besides  char- 
coal, only  a  few  flint  chips  and  potsherds.  It  may  have  been  a  cere- 
monial sunken  fireplace  where  the  fires  made  to  light  the  feet  of  the 
dead  to  the  other  world,  were  burned. 

Nine  feet  due  east  of  the  graves,  and  twenty  feet  south  of  Mound 
No.  1,  was  true  Mound  No.  2.  It  was  circular,  or  nearly  so,  measur- 
ing eighteen  feet  across  from  north  to  south,  and  sixteen  feet  from 
east  to  west.  This  mound,  like  Mound  No.  1,  was  entirely  composed 
of  kitchen  refuse.  Still,  six  feet  from  the  northeast  side  of  the  mound 
at  a  depth  of  six  inches,  a  human  skull,  of  a  young  person,  was  found 
packed  in  a  circular  mass  of  very  black  earth  and  split  deerbones  with 
a  few  fragments  that  appeared  to  be  human  bones.  It  lacked  its 
lower  jaw  completely.  Whether  it  was  an  indication  of  a  cannibal 
feast  or  a  trophy  of  war  buried  there  for  safe  keeping,  cannot  be  de- 
termined. A  few  inches  away  lay  the  tip  of  a  flint  arrowpoint  and  a 
few  more  inches  beyond  this  was  the  blade  of  a  flat  celt  or  hoe.  The 
butt  of  this  was  later  found  a  yard  farther  south.  The  entire  mound 
was  only  eighteen  inches  high  and  seemed  to  be  a  collection  of  camp 
sweepings,  perhaps  raised  to  serve  as  a  place  of  interment  for  the 
isolated  skull,  but  as  the  skull  was  not  placed  in  the  center  and  at  no 
great  depth,  the  concealment  of  the  skull  may  have  been  merely  an 
afterthought  on  the  part  of  the  person  or  persons  who  placed  it  there. 

In  short,  there  is  nothing  about  the  remains,  either  graves,  mounds, 
or  the  specimens  that  they  contained,  to  indicate  any  great  antiquity. 
The  specimens  would  indicate  that  their  makers  were  some  poverty 
stricken  people  of  the  great  Algonkian  stock,  who,  while  dwelling 
there  certainly  before  the  arrival  of  the  white-man  with  his  trade 
articles  of  brass,  steel,  and  glass,  did  not  precede  his  arrival  by  many 
years.  Perhaps  they  were  the  foreparents  of  the  very  Potawatomi 
Indians  who  were  found  dwelling  along  the  Milwaukee  by  the  first 
white  adventurers. 

With  this  in  mind,  the  writer  recalls  that  his  Potawatomi  friends 
have  informed  him  that  their  Bald  Eagle  and  Thunder  clans  selected 
just  such  bold  knolls  and  promontories  as  this  to  bury  their  dead, 
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when  they  did  not  raise  them  on  trees  or  scaffolds.  Indeed,  on  the 
Prairie  Potawatomi  reservation  near  Mayetta,  Kansas,  he  has  seen 
similar  places  still  utilized  in  this  way,  by  these  clans,  with  very  shal- 
low burials,  and  often  even  surface  burials.  As  this  group  of  mounds 
has  no  name,  it  is  therefore  suggested  that  they  be  called  by  the  name 
conferred  by  one  of  the  notables  of  the  Prairie  Potawatomi  Bald 
Eagle  gens  upon  Mr.  Charles  G.  Schoewe,  one  of  the  Vice  Presidents 
of  the  Wisconsin  Archeological  Society,  last  spring.  An  ancient 
name,  belonging  to  the  sacred  shrine  or  bundle  of  the  clan,  and  one 
that  is  quite  appropriate,  as  applied  to  the  dead  whose  dreams  were 
disturbed  on  this  high  knoll  by  the  archeologist's  shovel,  "The  Knoll 
of  'The-Sleeper- Above.'  " 

SOME  UNUSUAL  ETHNOLOGICAL  SPECIMENS 

By  ALANSON  Skinner14 

Among  the  ethnological  specimens  gathered  by  the  writer  during 
the  spring  of  1923,  or  sent  in  later  by  the  Indians,  are  several  rare 
examples  of  old  time  handicraft  which  are  seldom  seen  today,  even  in 
the  collections  of  the  great  museums  of  North  America. 

In  a  war  bundle  obtained  from  the  bundle  house  of  the  Wolf  gens 
of  the  Sauk  of  Oklahoma,  is  an  exceptionally  fine  headdress  composed 
of  split  and  polished  buffalo  horns  attached  to  a  cap  of  red  strouding, 
with  bunches  of  white  antelope  or  deer  hair  fastened  over  the  crown. 
The  most  interesting  feature  of  the  headdress,  however,  is  a  forehead 
band  of  imitation  glass  wampum,  woven  after  the  manner  of  wampum 
belts  on  a  foundation  of  thongs  and  yarn  or  blanket  ravellings. 

This  headdress,  shown  in  figure  68,  is  unquestionably  of  consider- 
able antiquity,  and  is  especially  interesting  in  that  while  wampum 
belts  and  bands  of  the  genuine  old  shell  beads  are  seen  in  many  col- 
lections, articles  made  of  the  glass  imitation  beads,  other  than  mere 
strung  necklaces,  are  of  much  greater  rarity.  The  writer  knows  of 
two  other  examples — one,  from  the  Irquois,  being  a  belt  in  the  Museum 
of  the  American  Indian,  Heye  Foundation,  of  New  York,  and  the  other, 
a  small  belt  from  the  Stockbridge  of  Wisconsin,  in  the  collection  of 
Mr.  J.  P.  Schumacher  of  Green  Bay. 

In  a  Sauk  war  bundle  of  the  Buffalo  gens,  obtained  in  the  same 
locality  as  the  preceding  specimen,  is  a  war  kilt  or  girdle  made  up  of  a 
band  of  red  strouding  to  tie  about  the  waist,  from  the  front  of  which  is 
pendent  an  ornament  made  of  a  piece  of  tanned  deerskin,  which  has 
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been  slit  for  about  seven  inches  to  form  a  fringe.  To  stiffen  the  fringe 
a  piece  of  rawhide  about  a  quarter  of  an  inch  broad  by  three  inches 
long  has  been  attached  to  the  upper  part,  each  strand  being  lashed  to 
it  with  sinew,  and  this  has  been  wrapped  with  porcupine  quills  dyed 
yellow,  black,  and  brown,  in  what  now  seems  a  rather  indefinite  pattern. 


FlG.  68. — Buffalo-horn  head-dress  with  four  headbands  of 
imitation  wampum.  From  a  Sauk  war  bundle  of  the 
Wolf  Gens.    Cat.  No.  31668.      Length  22  inches. 


Below  the  rawhide  strip  is  a  bare  bit  of  the  deerskin,  across  which,  for 
the  length  of  the  girdle,  is  sewn  another  horizontal  piece  of  buckskin 
to  strengthen  the  whole  and  hold  it  together.  Below  this,  on  each 
strand,  is  a  deer  or  an  antelope  dew  claw,  and  then  another  attached 
strip  of  rawhide,  looped,  and  adorned  with  quills. 
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In  figure  69  is  shown  the  principal,  and  almost  the  only,  object 
contained  in  a  war  bundle  of  the  Sauk  Beaver  gens.  It  consists  of 
the  skin  of  an  adult  beaver  stuffed,  apparently  with  native  tobacco. 
To  it  are  attached  no  less  than  forty  wisps  and  fragments  of  human 
scalps,  several  of  which,  from  their  brown  hair,  seem  to  be  those  of 


FIG.  69. — Beaver  skin  and  otter  skin  decorated 
with  human  scalps  and  porcupine  quill  work. 
Cat.  Nos.  31806  and  31796.  Lengths  32  and 
33  inches. 


white  men.  One  eye  of  the  beaver  still  remains,  and  is  made  of  a 
bone  or  shell  disk  bead  attached  with  a  sinew  cord.  No  data  is  ob- 
tainable on  this  specimen,  since  the  Beaver  clan  is  all  but  extinct 
among  the  Sauk,  but,  judging  by  analogy  with  a  specimen  obtained 
last  year  from  the  Bear-potato  clan15  these  scalps,  some  of  which 
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show  good  sized  portions  of  human  skin,  represent  scalps  of  enemies 
taken  by  warriors  of  the  Beaver  clan  when  this  particular  bundle  was 
in  use.  This  figure  also  shows  a  skin  of  an  animal,  perhaps  an  otter, 
taken  from  another  Beaver  gens  bundle  which  has  quilled  ornaments  on 
the  feet  and  three  wisps  of  scalps  in  its  mouth. 

From  a  Buffalo  Doctor's  bundle  of  the  Ioway  Indians,  a  tribe  of 


Fig.  70.  —  Ioway  Indian  buffalo-tail  amulet, 
ornamented  with  wampum  bead  embroidery. 
Cat.  No.  31572.    Length  16  inches. 


the  Chiwere  Siouan  stock,  was  taken  an  amulet  made  of  the  tail  of  a 
buffalo  which  is  ornamented  with  embroidery  of  wampum  beads, 
both  in  white  and  purple,  sewn  on  the  skin  with  sinew  (figure  70).  It 
is,  so  far  as  the  writer  is  aware,  the  only  surviving  example  of  this 
technique   in   America,    although   there   are   frequent   references   to 
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wampum  bead  embroidery  in  the  writings  of  the  early  colonists  and 
explorers. 

As  an  indication  of  the  antiquity  of  some  of  the  specimens,  espe- 
cially these  sacred  bundles,  which  are  handed  down  among  the  In- 
dians for  generation  after  generation,  a  scrap  of  paper,  evidently 
part  of  a  leaf  from  an  old  patent  medicine  dodger,  was  discovered 


FlG.  71. — A  buffalo-tail  amulet,  ornamented  with  em- 
broidery of  split  and  dyed  birds'  quills.  From  a  Winne- 
bago war  bundle.    Cat.  No.  31866. 


enclosing  some  roots  in  an  Ioway  Tattooing  bundle  of  the  Bear  gens 
of  that  tribe.    The  paper  bears  a  trade  mark  that  reads  as  follows: 

"By  The  King's  Royall  Patent,  Granted  To  Rob't.  Turlington 
For  His  Invented  Balsam  Of  Life.    London,  Janu'y-  26,  1754." 

One  may  speculate  by  what  chance  this  paper  fell  into  the  hands 
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of  a  wild  Ioway  Indian  west  of  the  Mississippi.  Possibly  it  was 
during  the  French  and  Indian  War,  when  many  Ioways  were  drafted 
for  the  forces  of  France  to  fight  the  English  and  their  Colonials. 

From  the  Winnebago  Indians  was  obtained  a  war  bundle  that 
once  belonged  to  their  chief,  Big  Fire.  It  was  given  him  by  the 
buffalo  in  a  vision,  so  it  is  said,  and  it  contains  an  amulet  or  armband 
made  of  a  buffalo  tail  (figure  71).    This  armband  was. ornamented  by 


FIG.  72. — Witch's  medicine  bandolier.    Winnebago.    Cat. 
No.  31876.     Length  as  folded  about  24  inches. 

splitting  the  leather  of  the  upper  part  of  the  tail  into  long  strips 
which  were  wrapped  with  split  and  dyed  bird  quills  instead  of  the 
usual  porcupine  quillwork,  a  much  rarer  technic  than  the  latter,  and 
seldom  found.  The  quills  are  dyed  red,  yellow,  and  black,  and  are 
held  together  by  sinew  thread  along  the  lines  of  the  cuts  in  the  leather. 
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Also  from  the  Winnebago  is  a  witch  medicine  (figure  72)  of  a  type 
commonly  heard  of,  but  rarely  seen,  among  the  Central  tribes.  It 
is  composed  of  a  bandolier  of  blue  strouding  on  which  is  sewn  a  nar- 
row strip  of  tanned  deerskin,  bearing  claws  of  the  black  bear,  a  lynx 
paw,  beards  and  feathers  of  the  wild  turkey,  a  horned  owl's  head,  a 
bullfrog  skin  stuffed  with  down,  and  numerous  bullets  and  packets  of 
medicine. 

The  witch  or  wizard  (Indians  make  no  distinction  in  sex,  but  call 
all  persons  suspected  of  black  magic  "witches")  strips  himself  naked 
and  puts  on  the  bandolier.  He  can  then,  at  will,  take  the  form  of 
any  of  the  animals  shown  on  its  circumference,  and  thus  is  able  to 
travel  at  great  speed  and  noiselessly  to  the  residence  of  the  person 
whom  he  wishes  to  destroy,  and  shoot  into  him  a  fiendish  charm  which 
will  cause  him  to  waste  away  and  die. 

He  can  travel  immense  distances  to  do  his  work,  taking  first  the 
form  of  the  frog  and  hopping  until  tired,  then  that  of  the  turkey, 
flying  on  his  way  until  fatigue  causes  him  to  become  a  horned  owl;  a 
bear;  a  bullet;  or  a  ball  of  fire,  and  so  on. 

Such  medicines  have  been  recorded  by  the  writer  as  being  found 
among  the  Sauk,  Menomini,  Ojibway,  Potawatomi,  Winnebago,  and 
others,  but  he  has  never  before  been  priviliged  to  see  one,  much  less 
collect  a  specimen,  in  spite  of  offering  enormous  prices.  Should  the 
members  of  any  tribe  learn  for  certain  that  any  Indian  possessed  such 
a  charm,  his  life  would  be  in  great  danger,  for  even  today  the  belief 
in  the  evil  powers  of  witches  is  firmly  established  among  most  Indian 
peoples. 

SOME  WYANDOT  CORN  FOODS 

By  Alanson  Skinner16 

The  following  data  were  gained  during  the  early  spring  of  1923  from 
several  individuals  of  the  Wyandot  tribe,  who  now  reside  at  or  near 
Wyandotte,  Oklahoma.  The  modern  Wyandot  are  the  descendants  of 
the  Tionontati  or  Tobacco  Nation  of  the  great  Huron  confederacy,  and 
belong  to  the  Iroquoian  stock.  After  the  overthrow  of  the  Huron  by 
the  Five  Nations,  the  Tionontati,  who  formed  the  westernmost 
division  of  the  group,  dwelling  in  southwestern  Ontario,  fled  first  to 
the  islands  at  the  mouth  of  Green  Bay  and  thence  to  Chaquamigon 
point  on  Lake  Superior,  whence  they  were  driven  back  to  the  east- 
ward by  the  Sioux.    Returning  later  to  the  vicinity  of  their  old  homes, 
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they  took  a  prominent  part  in  the  conspiracy  of  Pontiac,  and  espe- 
cially in  the  siege  of  Detroit.  They  then  withdrew  up  the  Sandusky, 
where  they  were  associated  with  the  Delaware  and  later  moved  down 
the  Ohio  river  through  Ohio,  Indiana  and  Illinois,  to  Kansas,  where 
for  a  time  they  were  domiciled  at  Kansas  City,  Kansas,  then  called 
Wyandotte.  Thence  the  greater  part  of  them  were  removed  once 
more  to  Wyandotte,  Oklahoma,  where  they  now  are. 

The  name  Wyandot  is  a  form  of  the  ancient  name  Ouendat  or 
Wendat,  by  which  the  entire  Huron  confederacy,  comprising  the 
Deer,  Bowl,  Rock,  Cord,  Bear  and  Tobacco  nations,  called  them- 
selves.   The  term  Huron  is  of  obscure  French  origin. 

The  blood  of  the  Wyandots  now  mingles  with  that  of  their  white 
neighbors  to  a  very  great  extent,  but  there  are,  to  the  writer's  personal 
knowledge,  members  of  the  tribe  intermarried  with  the  Cherokee, 
Oto,  Pawnee,  Dakota  and  other  tribes.  These  are  scattered  over  many 
quarters  of  the  United  States,  including  Wisconsin,  where  several 
members  reside  at  the  present  writing. 

While  not  a  single  full  blooded  Wyandot  remains  in  Oklahoma 
today,  there  are  still  a  few  old  people  who  possess  knowledge  of  the 
language  and  of  some  of  the  customs  of  olden  times.  The  Wyandot, 
from  earliest  colonial  times  were  noted  for  their  personal  charm, 
bravery  and  intelligence  and  they  are  today  exceptionally  progressive 
and  now  live  in  comfortable  modern  homes,  surrounded  by  every 
evidence  of  an  advanced  state  of  civilization. 

They  still  retain  the  tradition  of  their  clan  organization  and  while 
it  is  possible  to  learn  the  clan  affiliations  of  nearly  every  survivor,  it 
is  difficult  to  secure  anything  like  a  full  list  of  clan  names.  The  fol- 
lowing fragmentary  list  was,  however,  obtained  from  Mrs.  Allen 
Johnson,  of  the  Deer  clan,  who  was  called  upon  to  furnish  names  for 
the  writer's  wife  and  baby  daughter,  who  both  belong,  through  right 
of  descent  in  the  female  line,  to  the  Porcupine  people. 

PORCUPINE  CLAN  NAMES 
Female  Names  Male  Names 

1,  Teia'ntrawi,  "Cant-find-her."        1,  Gwera'ro11,  "Interlaced-trees." 

2,  Oha'tato11',  "Lost-in-the-timber."2,  Howa'riko11,  ? 

3,  Yare'hitsi,  "Long-tree." 

4,  Yeronya"  nes,    ? 

5,  Saiyutara",    ? 

6,  Skanenda'we,    ? 
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DEER  CLAN  NAMES 
Female  Names  Male  Names 

1,  TraiVa,  "Escaped  Deer."  1,  Troneyta'xse,  "Round-the-sky." 

2,  Yaronyea'wi,    ? 

The  first  and  second  female  names  of  the  Porcupine  clan,  as  listed 
above,  were  given  to  Mrs.  Skinner  and  Miss  Skinner  respectively, 
being  the  names  of  their  grandmother  and  grand-aunt  respectively.17 

They  are  also,  as  the  following  notes  will  show,  still  in  possession 
of  a  number  of  recipes  for  aboriginal  foods. 

Ne'hintawe.  This  is  one  of  the  favorite  foods  of  the  Wyandot  and 
is  especially  palatable,  so  much  so,  that  the  writer  brought  a  quantity 
to  Milwaukee  on  his  return  for  home  consumption.  This  is  an  ancient 
dish  indeed,  and  is  mentioned  under  the  same  name  by  the  Jesuit 
Lejeune  in  his  relation  of  the  Huron  Missions  nearly  three  hundred 
years  ago.  This  food  was  constantly  set  before  us  in  Oklahoma, 
when  guests  at  Wyandot  homes. 

In  preparing  this  food,  a  trench  is  dug  about  a  foot  wide,  a  foot  in 
depth,  and  as  long  as  required.  A  fire  is  built  throughout  its  length 
and  when  this  has  burned  to  embers,  a  long  green  pole  is  laid  length- 
wise along  the  top  of  the  pit  and  husked  green  corn  is  stood  up  against 
it  until  parched.  Then  the  corn  is  removed,  cut  from  the  cob,  and 
spread  in  the  sun  to  dry  for  several  days.  When  desired  for  eating, 
it  is  boiled  for  three  or  four  hours  in  a  kettle,  with  a  soup  bone  added 
for  seasoning. 

Asrunte'  or  dshrunte'.  This  is  another  popular  dish.  They  take 
the  milk  ears  of  corn,  when  just  hardened,  and  either  shell  them  or 
cut  the  kernels  from  the  cob.  These  are  placed  in  water  to  which 
wood  ashes  have  been  added  to  form  lye  and  are  kept  there  for  about 
twenty  minutes,  or  until  the  outer  covering  of  the  kernel  slips.  The 
corn  is  then  washed  and  dried.  It  is  later  boiled  and  eaten,  especially 
as  a  winter  food. 

Skaan.  This  is  another  exceedingly  popular  food.  Roasting  ears 
are  taken  before  they  have  become  hard  and  the  kernels  are  cut  off, 
or,  in  former  times,  scraped  off  with  a  deer's  jaw.  The  deer's  jaw 
opened  up  the  kernels  better  than  a  knife  does,  so  when  a  knife  is 
used,  the  kernels  have  to  be  split  before  they  are  cut  off.  The  corn  is 
then  placed  in  a  pan  and  baked,  after  which  it  is  cooled  off  and  crum- 


17The  writer  was  taken  into  the  Deer  clan,  as  the  tribal  laws  require  all  marriages  to  be  made  out- 
side of  the  clans  of  the  contracting  parties,  and  was  given  the  name  "Round-the-sky,"  which  has  a 
reference  to  the  creation  myth  of  the  Wyandot,  when  it  is  said,  the  deer  fought  the  bear,  and  ran 
"Around  the  sky." 
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bled  with  the  hands  and  then  dried  in  the  sun.  This  is  stored  for 
winter  and  is  cooked  with  three  times  as  much  water  as  corn. 

Nomushinta'  tera  is  a  bread  made  of  skaa". 

Da"  tera.  This  is  a  heavy  bread,  made  of  dried  corn,  pounded  into 
meal  with  a  dumbbell-shaped  pestle  of  wood  in  a  vertical  hollow  log 
mortar.  A  heavy  batter  is  made  and  berries,  fresh  or  dried,  are  added.  It 
is  made  into  balls  as  big  as  the  two  fists  or  into  flat  cakes  and  boiled. 
The  writer  has  often  eaten  similar  bread  among  the  New  York  Seneca 
and  found  it  extremely  palatable. 

Te\  Dried  white  flint  corn  is  lightly  pounded  in  a  mortar  which 
has  been  slightly  dampened,  wood  ashes  being  then  added  to  remove 
the  hulls  from  the  kernels.  So  treated,  the  kernels  crack  lengthwise, 
into  two  pieces.  The  corn  is  then  separated  from  the  hulls,  washed 
and  dried.  It  is  cooked  with  more  water  and  less  seasoning  than  usual 
and  makes  a  milky  variety  of  hominy. 

TV'  ta'.  This,  a  form  of  parched  corn,  is  first  pounded  in  a  wooden 
mortar,  until  the  husks  are  removed.  Then  it  is  cleaned  in  a  sifting 
basket  and  ground  fine  with  a  stone  metate  and  muller.  It  is  carried 
in  a  deerskin  bag  by  travelers  and  warriors,  who  eat  a  very  small 
quantity  at  a  time  with  water. 

Walnut  and  hickory  nut  meats  are  also  ground,  mixed  with  maple 
sugar  and  added  to  this  dish. 

Hunting  Customs.  It  is  said  that  when  a  Wyandot  killed  a  bear 
in  former  times,  he  elevated  its  severed  head  on  a  pole  and  addressed  a 
speech  to  it,  apologizing  to  it  for  having  been  obliged  to  take  its  life. 
It  is  said  that  the  Wyandot  never  killed  a  female  bear  and  were  very 
loathe  to  slay  any  female  animal.  There  were  other  customs  concerned 
with  deer  and  bear  killing  that  are  now  forgotten. 


AN  ARTIST  AFIELD 

By  George  Peter1* 

A  field  trip  among  our  Indians  is  exceedingly  interesting  for  an 
artist  because  of  the  opportunities  for  sketching  and  studying  these 
people  in  their  natural  environment.  It  is  not  possible,  however,  to 
obtain  satisfactoiy  results  without  a  great  deal  of  preliminary  work 
and  careful  planning.  In  arranging  such  a  trip,  to  secure  material 
for  one  of  the  Indian  groups,  it  is  first  necessary  to  get,  from  the 
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Federal  Government,  a  permit  to  visit  one  or  more  of  the  reservations 
on  which  the  particular  tribe  now  resides. 

There  is  then  constructed  on  a  reduced  scale  a  wooden  model  of 
the  large  case  in  which  the  finished  group  will  be  placed.  An  inch  or 
an  inch  and  a  half  in  the  model  is  the  equivalent  of  one  foot  in  the 
large  case.  This  model  is  fitted  with  a  canvas  fastened  temporarily  in 
place  and  which  can  be  removed  in  the  field  so  that  the  background 
for  the  group  can  be  painted  directly  from  nature.  For  painting  in 
the  open,  a  compact  folding  board  is  used,  to  which  this  canvas  is 
fastened  with  thumb  tacks.  This  can  be  opened  and  set  on  an  easel 
and  make  it  unnecessary  to  transport  the  cumbersome  model  on  pack 
animals,  as  would  otherwise  frequently  be  necessary. 

Besides  the  model,  quick-setting  plaster  of  Paris  is  taken  for  use 
in  making  molds  of  Indian  faces,  hands  and  feet.  This  requires  a 
wash  basin  and  a  large  spoon  for  mixing  the  plaster,  vaseline  and 
olive  oil  for  coating  the  surface  to  be  molded,  so  the  plaster  will  not 
stick,  and  rubber  tubes  to  be  inserted  in  the  nostrils  when  face  molds 
are  made.  The  field  painting  outfit,  consisting  of  easel,  umbrella, 
stool,  paint  boxes  and  colors  is  always  present.  Tobacco  and  ciga- 
rettes are  not  forgotten,  as  they  are  a  language  which  all  Indians 
understand,  and  consequently  come  in  very  handy  in  dealing  with 
them,  all  negotiations  being  invariably  opened  with  a  smoke. 

To  all  of  this  must  be  added,  of  course,  the  regular  field  equipment 
such  as  cameras,  collecting  boxes,  camp  equipment,  etc.,  to  say 
nothing  of  personal  baggage  containing  heavy  field-shoes,  sweaters, 
raincoats,  leggings,  and  similar  clothing  adapted  to  rough  service. 

So  outfitted,  the  trip  is  started.  On  arrival  at  our  destination  our 
credentials  are  presented  to  the  Indian  Agent  in  charge  of  the  reserva- 
tion, who  usually  receives  us  most  cordially,  offering  quarters  for  our 
stay  and  his  personal  assistance  in  every  possible  way.  Our  experience 
has  been  that  all  Indian  Agents  with  whom  we  have  come  in  contact 
were  highly  intelligent  and  courteous.  They  invariably  treated 
their  wards,  the  Indians,  kindly  and  with  humanity,  and  as  far  as  we 
were  concerned  we  were  always  indebted  to  them  for  their  assistance 
and  hospitality. 

Under  the  guidance  of  the  Agent  and  an  interpreter,  trips  over 
the  reservation  are  then  made  to  study  the  field  of  operations  and  to 
get  acquainted  with  the  Indians,  who  furnish  the  information  neces- 
sary to  give  us  an  idea  as  to  what  shall  be  represented  in  the  group. 
Having  decided  on  the  subject  matter  of  the  group,  an  interesting  and 
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appropriate  locality  is  then  chosen  to  serve  as  background,  and  the 
work  begins. 

It  frequently  happens  that  the  landscape  which  is  to  be  painted, 
is  situated  many  miles  from  our  headquarters  at  the  agency,  as  was  the 
case  with  the  Nevada,  Blackfoot  and  Iroquois  groups.  Then  it  is 
necessary  to  engage  a  team  with  an  Indian  driver  to  take  the  party 
out  to  this  location  every  morning.  We  provide  ourselves  with  lunch, 
coffee,  cameras  and  water  bottles,  and  after  the  easel  is  set  up  and  the 
painting  begun — Dr.  Barrett  leaves  with  the  driver  to  collect  among 
the  Indians.  They  return  in  the  evening,  pick  up  the  writer  and  his 
impedimenta,  and  drive  back  to  the  agency. 

If  the  weather  is  fine  one  can  usually  work  several  hours  at  the 
background  and  spend  the  rest  of  the  time  on  sketches  in  the  neigh- 
borhood, or  on  detail  sketches  of  the  background  itself.  But  when  it 
is  cloudy  or  rainy  troubles  begin.  At  such  times  one  finds  shelter 
under  an  overhanging  rock,  or  a  tree,  or  anything  that  will  keep 
artist  and  sketches  dry.  At  best  such  shelter  is  often  very  inadequate 
and  one  gets  thoroughly  soaked.  It  is  also  very  unpleasant  when  a 
strong  wind  sets  in  and  easel  and  sketching  board  are  shaken  like 
leaves  on  a  tree.  For  instance  when  on  the  Blackfoot  reservation 
such  an  extremely  unpleasant  situation  arose.  It  was  bright  and  sunny 
but  very  windy  one  morning  when  we  drove  out  to  the  sketching  place. 
Although  everything  had  been  tied  down  with  cords  fastened  to 
heavy  stones  on  the  ground,  a  sudden  strong  wind  struck  the  easel 
overturning  it  with  the  sketch;  blew  over  the  umbrella,  broke  it  and 
would  have  carried  it  over  a  bluff  down  into  the  river  below,  if  it  had 
not  been  caught  in  time.  Fortunately  all  this  happened  before  Dr. 
Barrett  had  left  for  the  day,  so  together  we  replaced  everything  and 
fastened  it  down  more  securely,  and  the  painting  started.  Later  in 
the  day  the  wind  died  out  and  the  work  was  continued  without  fur- 
ther trouble. 

To  be  sure  such  incidents  do  not  occur  every  day  but  they  must  be 
reckoned  with  when  working  in  the  field  and  an  artist  must  always  be 
prepared  to  encounter  them.  A  violent  storm  or  a  thundershower  is  a 
very  serious  proposition  out  in  the  desert  or  on  the  plains,  miles  from 
any  settlement,  tree,  or  shelter  of  any  kind.  However,  it  is  just  this 
lonesomeness  which  always  gives  these  places  their  peculiar  charm 
and  fascination.  Often  for  days  not  a  soul  is  to  be  seen  out  in  the 
desert,  except  possibly  an  Indian  passing  on  his  pony,  who  stops  a 
few  moments  to  watch  the  work  and  possibly  ask  a  few  questions 
concerning  it.     As  one  sits  quietly  at  work  he  can  usually  have  an 
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opportunity  of  observing  the  small  animal  life  of  the  neighborhood. 
For  example  when  we  were  at  Pyramid  lake,  Nevada,  some  sketches 
were  made  close  to  the  shore,  and  countless  varieties  of  water  birds 
were  to  be  seen  at  close  range.  Flocks  of  pelicans  flew  very  low  over- 
head and  settled  on  the  water  near  by  as  well  as  ducks  and  geese  in 
large  numbers,  while  gray  herons  waded  and  fished  in  the  shallows 
near  shore,  all  of  which  was  exceedingly  interesting  and  gave  one  a 
welcome  change  while  working  out  there. 

When  rain  makes  outdoor  painting  impossible,  the  writer  generally 
accompanies  Dr.  Barrett  on  his  visits  to  Indian  huts,  and  while  he  is 
bargaining  for  specimens  for  our  collections,  portraits  are  painted  of 
those  of  the  natives  who  can  be  prevailed  upon  to  pose.  At  such 
times  the  entire  family  is  usually  present  watching  the  work,  and 
making  comments  in  their  native  dialect  which  makes  it  extremely 
difficult  for  one  to  finish  a  picture  satisfactorily. 

After  the  background  for  the  model  has  been  completed  and  put 
into  place,  miniature  figures  of  Indians  are  painted  on  cardboard, 
cut  out  and  also  fastened  into  the  model.  Then  the  foreground  is 
made  up  of  pebbles,  bushes,  grasses,  etc.,  and  the  model  is  finished, 
giving  a  complete  representation  on  a  small  scale  of  the  large  group 
as  it  will  look  when  completed.  However,  this  does  not  end  the  field- 
work  by  any  means.  The  plants,  bushes,  stones,  and  grasses  that  will 
be  required  for  the  foreground  of  the  large  group  must  still  be  collected. 
In  order  to  make  the  finished  work  true  to  nature  all  of  these  items 
must  come  from  the  locality  which  is  represented  in  the  group.  This 
material  has  to  be  crated  and  boxed  for  shipment,  and  last  but  not 
least  in  importance,  one  must  make  casts  and  molds  of  the  faces  of 
the  best  types  of  the  particular  Indians  which  are  to  be  shown  in  the 
group.  This  is  the  most  difficult  part  of  the  work,  and  also  the  most 
unpleasant.  When  we  have  found  characteristic  heads  on  the  reserva- 
tion, we  invite  them  to  our  headquarters  or  studio;  explain  what  we 
want;  how  it  is  done  and  how  much  we  will  pay  for  one  face.  At  first 
it  usually  takes  quite  a  time  before  they  understand,  and  one  is  found 
who  is  willing  to  lie  down  and  have  his  face  taken.  If  the  subject  has 
a  smooth  face  it  is  greased  with  olive  oil  to  prevent  the  plaster  from 
sticking  to  the  skin,  a  bathing  cap  is  placed  over  the  hair  and  a  towel 
lain  around  the  neck  and  covering  the  chest.  The  Indian  is  then  asked 
to  lie  down  on  an  improvised  cot  with  his  face  upward  and  a  cardboard 
mask  or  guard  placed  around  his  face.  This  is  nothing  more  than  a 
paper  box  cover  with  an  oval  hole  cut  in  it,  of  which  we  always  have 
at  hand  several  in  varying  sizes  and  after  one  that  fits  has  been  found, 
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it  is  so  placed  that  it  frames  the  face  down  to  the  ears  and  keeps  the 
plaster  from  running  farther.  While  these  preparations  are  being 
made  the  plaster  is  mixed  and  the  rubber  tubes  are  inserted  into  the 
nostrils  of  the  victim  so  he  can  breathe.  The  plaster  is  first  applied  at 
the  nose,  to  hold  the  tubes  in  place,  then  over  the  eyes  which  of  course 
are  closed  and  so  on  gradually  covering  the  entire  face.  Since  the 
plaster  is  quite  heavy  while  wet,  it  runs  down  to  the  card  board  mask 
and  one  must  keep  on  shoveling  it  back  to  maintain  an  even  thickness 
over  the  entire  face.  However,  it  begins  to  set  very  rapidly  and  soon 
holds  together.  After  about  eight  minutes  it  is  hard  enough  so  that 
the  finished  mold  can  be  removed. 

Unfortunately  this  operation  is  not  always  completed  without 
trouble.  Once  in  a  while  it  happens  that  the  subject  becomes  nervous 
when  the  plaster  is  applied  and  moves  a  little  thereby  displacing  the 
rubber  tubes  and  just  as  the  mixture  begins  to  set,  jumps  up  and  spills 
the  entire  mess  over  his  body.  This  of  course  not  only  destroys  the 
mold  but  his  entire  clothing  is  covered  with  plaster  and  one  has  the 
job  of  cleaning  him  up  again.  As  is  only  natural  the  bystanders  enjoy 
this  immensely  and  laugh  at  his  timidity.  The  strange  part  of  it  is 
that  so  far  as  our  experience  goes  it  has  only  been  with  men  that  we 
have  had  such  trouble;  whereas  with  women  and  even  with  children 
of  whom  molds  have  also  been  made  in  this  manner,  we  have  in- 
variably had  good  results  and  finished  the  operation  without  the  least 
difficulty. 

On  the  average  the  Indians  are  good  natured  enough,  and  usually 
quite  willing  to  have  a  mold  taken,  submitting  heroically  to  the 
operation,  after  they  once  fully  understand  what  is  wanted.  Nat- 
urally soap,  water  and  towels  are  in  readiness  to  clean  the  face  of 
small  particles  of  plaster  which  adhere  to  the  eyelashes  and  eyebrows 
after  the  mold  has  been  removed.  When  enough  molds  have  been 
taken  to  meet  the  requirements  of  the  group,  anywhere  from  eight  to 
a  dozen  as  the  case  may  be,  they  are  very  carefully  packed  in  boxes 
to  prevent  breakage  in  transit.  This  finishes  the  work  for  such  an 
Indian  Group,  and  we  start  for  home  with  the  happy  feeling  that  living 
and  working  among  the  Indians,  on  such  a  field  trip,  is  one  of  the  most 
interesting  experiences  that  can  come  to  men  dwelling  in  crowded 
cities,  and  most  particularly  to  an  artist. 
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BIRD  BANDING  IN  MILWAUKEE  AND  VICINITY 

By  Herbert  L.  Stoddard19 

The  marking  of  wild  birds  with  metal  bands,  in  an  endeavor  to 
solve  some  of  the  mysteries  of  bird  migration  and  other  knotty  prob- 
lems in  connection  with  their  life  histories,  has  been  carried  on  spas- 
modically by  various  individuals  and  organizations  for  several  years 
with  considerable  success.  Three  years  ago  it  was  taken  over  by  the 
Biological  Survey,  of  the  United  States  Department  of  Agriculture  and 
became  a  great  national  movement. 

The  valuable  information  that  may  result  from  the  study  of  birds 
as  individuals,  by  means  of  numbered  bands,  can  be  obtained  by  no 
other  method,  and  bids  fair  to  revolutionize  bird  study.  The  success 
of  this  movement  depends,  of  course,  largely  upon  the  support  and 
interest  of  ornithologists  and  bird  lovers  everywhere.  Widest  pub- 
licity must  be  given  the  work  so  that  the  largest  possible  percentage 
of  bands,  taken  from  birds  that  have  died  or  have  been  killed  anywhere 
on  our  continent,  will  be  sent  with  the  required  particulars  to  the 
Survey. 

Special  bird-banding  permits  are  furnished  by  the  Survey  to  prop- 
erly qualified  persons  who  volunteer  to  place  the  bands.  "Permits  for 
bird-banding  are  issued  only  to  persons  over  eighteen  years  of  age  who 
have  sufficient  experience  and  knowledge  of  birds  to  carry  on  the 
work  with  scientific  accuracy." 

A  number  of  regional  associations  have  already  been  formed  to 
cooperate  with  the  Survey  in  this  work,  the  one  covering  our  area 
being  the  Inland  Bird  Banding  Association.  Permits  have  been  issued 
to  nearly  a  thousand  volunteer  banders  scattered  over  the  entire 
country,  and  the  number  is  rapidly  increasing.  Bands,  permits,  and 
data  blanks  are  provided  without  cost  by  the  Survey,  but  the  bander 
builds  his  own  traps  according  to  specifications  furnished  him  or  to 
his  own  ideas.  The  best  results  are  obtained  by  those  who  establish 
regular  trapping  stations,  which  become  in  effect  bird  sanctuaries, 
where  the  birds  are  fed  and  protected  from  cats  and  other  enemies, 
the  trapping  being  carried  on  year  after  year  in  the  same  place. 

Many  people  hesitate  to  take  up  the  work  because  they  fear  that 
their  feathered  friends  will  be  frightened,  or  perhaps  injured.  How- 
ever, experience  has  proven  otherwise.  Careful  banders  almost  never 
injure  a  bird,  and  instead  of  being  frightened  from  the  neighborhood, 
the  tendency  with  most  birds  is  to  return  to  the  traps  again  and  again, 
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until  they  become,  at  times,  real  nuisances!  Others  who  desire  to 
take  up  the  work  and  do  their  bit,  consider  it  impossible  because  they 
live  in  apartments,  or  for  various  reasons  have  no  place  suitable  for  a 
trapping  station.  To  this  class  Clarence  Jung  and  the  writer  belonged, 
but  being  determined  to  take  up  this  most  fascinating  game  and  help 
in  some  way,  more  opportunities  were  soon  found  than  could  be  used 
to  advantage. 

Our  attention  was  first  turned  to  a  spring  Robin  roost  in  Wash- 
ington Park.    The  Museum's  able  Director,  Dr.  Barrett,  encouraged 


FIG.  73. — Net  with  extension  poles  used  for  catching  robins  and  other 
perching  birds  at  their  "roosts." 

the  idea  from  the  first  and  secured  a  permit  from  the  Park  Commis- 
sioner, authorizing  the  writer  to  trap  birds  in  city  parks  for  banding. 
The  Robins  and  a  few  Cowbirds  roosted  nights  in  some  low  bushes 
and  neighboring  evergreen  trees,  the  problem  being  simply  to  catch 
them,  but  unfortunately  there  was  no  precedent  to  follow.  After 
various  and  sundry  failures,  and  a  sad  lack  of  cooperation  on  the  part 
of  the  Robins,  a  huge  net  fitted  to  the  top  half  of  three  bent  bamboo 
poles  whose  tips  were  hinged  together  with  leather,  was  constructed. 
With  extension  poles  it  reaches  nearly  thirty  feet  in  the  air,  and  is 
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easily  opened,  closed  and  handled  by  one  man.  By  the  time  this  net 
was  perfected,  the  roost  was  about  to  break  up,  the  gathering  lasting 
only  a  month  or  so  in  early  spring.  The  net  worked,  however,  and 
about  seventy-five  Robins,  a  few  Cowbirds,  Catbirds  and  a  Mourning 
Dove  were  caught  and  banded. 

The  greatest  difficulty  was  that  the  majority  of  roosting  birds  left 
the  tree  or  bush  on  the  opposite  side  from  that  occupied  by  the  net, 
in  spite  of  the  fact  that  it  was  dyed  green  and  erected  very  carefully. 
Another  year  this  will  not  bother  as  three  of  these  great  nets  with 
which  the  slender  evergreen  trees  can  be  entirely  surrounded  have 
been  made.  The  general  appearance  of  one  of  these  nets  may  be  seen 
in  figure  73.  As  Messrs.  Gromme  and  Meinecke  have  become  in- 
terested and  obtained  permits,  no  shortage  of  help  is  anticipated  an- 
other year. 

Of  all  the  birds  so  far  netted,  not  one  has  been  injured,  indeed, 
injury  is  scarcely  possible  for  the  bird  is  held  between  two  layers  of 
the  netting.  Although  disturbed  two  or  three  nights  a  week,  they  did 
not  change  their  roosting  habits  in  the  least.  It  will  be  interesting  to 
ascertain  whether  the  same  birds  frequent  the  roost  from  year  to 
year.  Curiously,  almost  all  the  Robins  handled  were  males.  Whether 
these  were  local  nesting  birds  who  leave  their  wives  at  the  nest  and 
gather  from  far  and  near  for  sake  of  companionship,  or  migrants  on 
their  way  north,  cannot  be  said  as  yet.  One  bird  banded  April  23rd 
was  retaken  May  8th,  thus  remaining  in  the  roost  at  least  two  weeks. 
One  morning  the  writer  had  the  pleasure  of  seeing  one  of  these  Robins 
with  a  shiny  bracelet,  hunting  worms  on  a  lawn  nearly  a  half  mile 
away. 

One  circumstance  that  seemed  surprising  in  the  study  of  this  roost, 
was  the  number  of  birds  that  meet  their  death  because  of  their  feet, . 
head  or  wings,  becoming  hopelessly  entangled  in  string  lodged  here 
and  there  in  the  bushes,  holding  them  until  they  die.  Such  dense 
spots  in  public  parks  always  accumulate  string,  from  lunches,  boys' 
kites,  and  similar  sources,  and  may  at  times  cause  many  bird  tragedies. 
On  the  first  visit  four  dead  Robins  were  found,  and  on  other  occasions 
birds  found  still  alive,  were  banded  and  freed. 

For  several  years  Purple  Martins,  Grackles,  Robins  and  Sparrows 
gathered  in  great  numbers  during  August  in  some  half-grown  trees  on 
a  certain  knoll  in  the  park,  their  number  being  estimated  as  between 
twenty  and  thirty  thousand  during  times  of  greatest  abundance.  We 
had  hoped  to  band  here  in  1923  with  our  new  nets,  but  were  doomed 
to  disappointment.    A  number  of  trees  were  taken  out  during  the  win- 
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lor.  and  a  boulevard  cat  through 
gather  at  the  usual  time,,  but 


aide.    A  fear  bird?  started  to 
Jhuualul  and  abandoned  the 


Besides  the  handing  off  m  Ailing*  which  should  be 
opportunity  presents,  there  are  many  other  fields  open  to  the  free 
lance  bander  and  piohkama.  that  he  can  f oflow  up  from  year  to  year  as 
the  regular  station  operator  does.  One  of  these  involving  the  Bank 
ras  began  tins  year.  Whether  they  return  to  the 
or  even  to  the  same  holes  in  the  bank  season  after 
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Creek,  near  Cedar  Givtey  Ws. 


whether  they  remain  mated  or  remate.  and  where  the  young  go,  are 
only  a  few  of  the  questions  that  persistent  h»iMJmg  alone  can  answer. 
Last  year  the  writer  s  banding  partner.  Clarence  Jung,  caught  two 
Sandpipers  in  an  ordinary  Government  sparrow  trap,  set  on  the  shore 
of  Bar  Creek  near  the  Cedar  Grove  camp  site.  (For  a  description  of 
tins  spot  see  pp.  125-126.)  These  were  the  first  adult  Sandpipers 
known  to  have  been  trapped,  according  to  the  authorities  of  the  Survey, 
it  being  generally  beheved  that  this  dass  of  birds  would  be  very  difficult 
to  catch.    This  was  so  interesting  a  result  that  the  trap  was  set  on 
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one  of  the  early  visits  this  summer  and  watched.  Two  Spotted 
Sandpipers  were  soon  caught,  and  their  actions  previous  to,  and  after 
entering  the  funnel,  carefully  noted.  It  was  soon  realized,  however, 
that  the  trap  was  not  practical,  as  birds  approaching  from  the  rear 
could  not  enter,  and  some  that  entered  the  first  funnel  would  not  go 
on  into  the  second  compartment,  but  retraced  their  steps  and  escaped. 
On  the  next  visit  a  new  trap  was  tried  out.  It  had  a  funnel  on 
each  end  that  sloped  gradually  upward,  and  a  partition  across  the 
center  formed  two  compartments.     The  theory  was  that  Sandpipers 


FlG.  75. — Drop  traps  (in  foreground)  and  others,  used  in  trapping  shore 
birds  for  banding.    Bar  Creek  Trapping  Station. 


could  enter  from  either  end,  and  having  entered,  would  not  again 
notice  the  funnel  opening,  now  considerably  above  their  eye  level. 
This  trap  was  a  great  success  and  about  forty  Sandpipers  were  taken 
in  the  few  week-end  trips  made.  On  one  occasion  it  held  six  Semi- 
palmated  Sandpipers,  and  frequently  caught  four  or  five.  In  fact,  all 
traps  work  better  after  one  or  two  are  imprisoned,  which  makes  other 
birds  lose  their  fear  and  desire  to  enter  also. 

A  number  of  other  traps  were  constructed  after  the  same  general 
plan,  but  damaged  more  or  less  by  intended  improvements.     The 
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original,  which  is  shown  with  its  "leads"  in  position  in  figure  74,  being 
the  most  successful  of  the  lot. 

Drop  traps,  as  shown  in  the  foreground  of  figure  75,  were  also 
operated  when  we  happened  to  be  near.  The  automatics  are  prefer- 
able, however,  as  it  is  only  necessary  to  set  them,  and  return,  some 
hours  later  if  desired,  to  band  the  birds  captured.  All  traps  used 
are  entirely  without  bait.  Sandpipers  have  a  strong  tendency  to 
follow  a  shoreline.  In  doing  so  they  strike  the  trap  itself  or  the 
"leads"  which  guide  them,  still  in  the  general  direction  they  wish  to 
go,  to  the  funnel.  The  low  visibility  of  the  screening  allows  them  to 
see  through  the  trap,  the  continuation  of  the  shoreline  they  wish  to 
follow,  so  they  usually  enter  without  much  hesitation. 

In  spite  of  a  late  start  and  the  fact  that  traps  had  to  be  developed 
and  tried  out,  a  few  over  a  hundred  shorebirds  were  banded,  principally 
Spotted  and  Semipalmated  Sandpipers,  but  a  few  each  of  Sanderlings, 
Solitary  Sandpipers  and  Semipalmated  Plovers.  One  Baird  Sand- 
piper was  also  caught,  which,  due  to  its  rarity,  was  saved  for  a 
Museum  specimen. 

As  most  of  these  Sandpipers  migrate  to  Central  and  South  America, 
very  interesting  "returns"  are  possible.  It  is  hoped  that  someone  can 
continue  to  trap  here  week-ends  during  July,  August  and  September 
of  each  year,  it  being  considered  likely  that  at  that  time  the  birds 
touch  this  rich  feeding  ground  on  their  visits  to  and  from  the  north. 

While  watching  the  traps,  many  interesting  little  scenes  were 
witnessed.  The  characteristic  manner  of  feeding  and  bathing,  and 
the  comical  little  fights  that  frequently  occur,  particularly  among  the 
Sanderlings  and  Spotted  and  Semipalmated  Sandpipers,  are  good 
subjects  to  record  in  motion  picture  during  another  season.  The 
fights  are  particularly  amusing  to  the  observer.  Some  of  the  birds 
are  regular  bullies,  lowering  their  heads  and  erecting  their  scapulars 
and  back  feathers,  and  chasing  or  attempting  to  chase  all  others  of 
similar  size  from  the  short  stretch  of  shoreline  that  they  have  chosen 
for  themselves.  One  Spotted  Sandpiper  was  actually  a  nuisance,  due 
to  his  habit  of  chasing  all  others  from  the  vicinity  of  the  trap.  This 
individual  became  well  known  and  was  finally  christened  "Bully." 
A  person  cannot  study  these  little  fellows  intimately  without  being 
impressed  with  their  individuality,  in  some  cases  one  might  almost 
say  personality. 

The  feathers  of  one  Spotted  Sandpiper  became  quite  wet  while  in 
the  trap,  and  on  being  released,  he  attempted  to  fly  and  fell  into  the 
lagoon.     Quick  as  a  flash  he  dove  and  swam  under  water  a  number  of 
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yards,  repeating  this  three  or  four  times  until  he  considered  himself 
out  of  the  danger  zone.  Then  he  came  out  on  the  bank  to  dry  off. 
This  habit  has  been  previously  recorded  but  is  seldom  witnessed. 

Some  may  inquire  how  so  much  time  could  be  devoted  to  work  of 
this  nature,  in  fact  "lack  of  time"  is  the  excuse  given  by  many  well 
qualified  persons  for  not  actively  assisting  in  the  work.  In  our  case 
it  has  never  interfered  in  the  least  with  regular  work.  All  trapping 
with  the  nets  at  the  robin  roost  has  been  carried  on  late  at  night,  when 
the  parks  are  deserted.  Work  with  the  shorebirds  and  Swallows,  and 
the  banding  of  nestlings,  was  done  Saturday  afternoons,  Sundays  and 
holidays.  Five  hundred  bands  were  placed,  and  now,  that  satisfac- 
tory methods  have  been  devised,  much  greater  success  is  assured. 

Four  employees  of  the  Museum  now  hold  bird-banding  permits, 
while  one  or  two  others  are  becoming  interested.  Banding  stations 
are  being  started  in  various  parts  of  the  state,  including  one  at  the 
University  of  Wisconsin. 

S.  Prentiss  Baldwin  of  Cleveland  has,  by  banding,  lifted  the  veil 
of  secrecy  from  the  life  of  our  little  friend  the  House  Wren,  studying 
their  relationships  through  several  generations,  and  incidentally  ex- 
posing much  divorce  and  other  choice  scandal  in  their  domestic  life! 

W.  I.  Lyon  of  Waukegan,  the  most  active  bander  of  the  Inland  dis- 
trict, handles  over  four  thousand  birds  yearly,  most  of  which  probably 
pass  through  the  Milwaukee  region  on  their  journeys  to  and  from  the 
north.  As  stations  increase  in  number,  some  of  these  birds  will  un- 
doubtedly be  retrapped  in  various  places,  showing  the  speed  with 
which  the  little  migrants  travel  and  the  routes  they  take. 

Besides  its  great  scientific  possibilities,  banding  has  all  the  lure 
and  fascination  of  bird  photography,  for  it  satisfies  man's  natural,  in- 
stinctive, desire  to  outwit  his  fellow  creatures  and  to  pry  into  the 
secrets  of  their  lives  and  habits  without  injuring  them  in  any  way. 

LOCAL  BIRD  NOTES 

By  Herbert  L.  Stoddard20 

The  odor  of  frying  bacon,  an  occasional  night  in  the  open  under 
the  stars,  the  pleasure  of  banding,  photographing  or  studying  birds, 
and  the  ever  present  possibility  of  meeting  some  that  are  rare  or  un- 
usual and  desired  for  the  Museum's  collection,  are  sufficient  incentive 
for  the  week-end  field  trips  which  members  of  the  Department  of 
Taxidermy  make  with  more  or  less  regularity  throughout  the  year. 

20Associate  Taxidermist,  Milwaukee  Public  Museum. 
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These  excursions  are  profitable  to  the  Museum  because  they  yield 
useful  data,  group  accessory  material,  photographs  and  desirable  speci- 
mens, the  necessary  equipment  being  always  carried.  They  yield  a 
profit  to  those  who  make  them  in  healthful  outdoor  exercise,  and  serve 
as  a  partial  answer  to  the  continual  "call  of  the  wild"  with  which  we 
are  afflicted. 

The  region  in  which  Milwaukee  is  situated  is  of  decided  interest  to 
the  ornithologist  and  bird  lover.  Although  the  bird  life  of  this  vicin- 
ity has  been  studied  and  recorded  over  a  long  period  of  years,  a  vast 


FlG.  76. — General  view  of  Bar  Creek  Trapping  Station.    On  the  Lake 
Michigan  shore  near  Cedar  Grove,  Wis. 


amount  remains  to  be  done.  This  is  particularly  true  of  the  bird  life 
of  Lake  Michigan,  which  offers  by  far  the  most  fertile  field  for  investi- 
gation, and  as  a  consequence  is  receiving  the  most  attention. 

Except  the  unattractive  parts  within  cities,  the  whole  Lake  Michi- 
gan shore  line  from  Sheboygan,  Wisconsin,  on  the  north  to  Michigan 
City,  Indiana,  on  the  south,  has  been  studied  by  the  writer  since  1910 
when  he  first  became  interested  in  Lake  Michigan  bird  life.  For 
many  years,  regular  week-end  trips  were  made  from  Chicago  to  the 


1923]  STODDARD,  LOCAL  BIRD  NOTES  125 

Indiana  Dune  region  at  the  south  end  of  the  lake  and  also  to  the  Wau- 
kegan  (Illinois)  "flats";  both  regions  famous  for  their  bird  life. 

Since  returning  to  Milwaukee  three  years  ago,  trips  have  been 
made  to  many  points  on  the  lake  shore,  the  most  satisfactory  for  gen- 
eral collecting  and  observation  being  to  the  vicinity  of  Cedar  Grove, 
twelve  miles  south  of  Sheboygan.  This  is  a  beautiful  region  of  wide 
sand  beaches  and  attractive  back  country,  with  a  flora  quite  similar 
in  spots  to  that  of  the  Indiana  Dunes. 

Here  (figure  76)  at  the  mouth  of  Bar  Creek,  protected  from  the 
chilly  lake  winds  by  a  low  sand  ridge  and  a  small  clump  of  sapling 
poplars,  the  camp  fires  of  over  twenty  trips  have  been  built.  S.  Paul 
Jones  and  Clarence  Jung,  local  bird  enthusiasts,  and  Owen  Gramme, 
Ernest  Meinecke  and  the  writer  from  the  Museum,  frequent  this  spot, 
using  it  as  a  convenient  half-way  camp  when  traveling  these  beaches, 
Bar  Creek  itself  being  perhaps  the  most  interesting  spot  on  this  shore. 
Strange  as  it  may  seem,  the  pollution  of  the  waters  of  this  creek  by  a 
cheese  factory  near  its  source,  is  mainly  responsible  for  its  attraction 
to  shorebirds.  Its  waters  are  stagnant,  except  during  times  of  heavy 
rainfall,  when  the  surplus  flows  into  the  lake  over  the  sand  bar  that 
normally  closes  its  outlet.  This  foul-smelling  liquid  fairly  swarms 
with  minute  insect  and  other  animal  life. 

At  the  height  of  their  southward  migration  in  late  July,  August  and 
early  September,  many  species  of  shorebirds  are  represented  in  the 
little  gatherings  about  the  creek's  mouth,  where  they  wax  fat  and 
lazy  on  the  abundant  and  easily  obtained  food.  Many  desirable 
specimens  have  been  obtained  here  during  the  past  three  years  for 
the  Museum  collections,  including  some  of  the  rarer  varieties  such  as 
Red  and  Northern  Phalaropes,  Baird  and  Stilt  Sandpipers,  Dowitches 
(Jung)  and  others.  Kildeer,  Black-bellied  and  Semipalmated  Plover, 
Sanderlings,  Least,  Semipalmated  and  Spotted  Sandpipers,  Ruddy 
Turnstones,  Greater  and  Lesser  Yellow-legs  and  other  waders  occur 
from  time  to  time.  Clarence  Jung  and  the  writer  have  found  this 
spot  ideal  for  a  shorebird  banding  station21.  The  sand  ridge  on  the 
land  side  of  the  creek  offers  perfect  concealment,  allowing  one  to  study 
or  photograph  the  birds  without  their  suspecting  in  the  least  that  they 
are  under  observation. 

Using  this  ideal  spot  as  a  central  camping  place,  the  beach  is  worked 
for  many  miles  in  both  directions.  A  fine  Hudsonian  Curlew  was 
collected  on  the  beach  five  miles  to  the  south,  in  Ozaukee  County,  a 
short  distance  over  the  line  on  September  23rd,  1922,  and  Mr.  Grpm- 

"21Bird  Banding  in  Milwaukee  and  Vicinity,"  pp.  117—123,  this  vol. 


126  YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.   III. 

me  collected  another  on  September  8th  of  this  year  near  the  same 
place.  These  fine  waders  have  been  extremely  rare  for  many  years, 
but  seem  to  be  gradually  re-appearing  in  the  Great  Lakes  region, 
probably  due  to  the  beneficial  effects  of  the  Migratory  Bird  Treaty. 

North  of  this  camping  ground  extensive  swamps  of  white  cedar  or 
arbor- vitae  and  some  fine  stands  of  white  pine  with  some  deciduous 
woods,  parallel  the  lake  shore.  In  the  pine  areas  the  Pine  Warblers 
are  fairly  common  in  summer,  and  about  open  spots  at  the  wood's  edge, 
White-throated  Sparrows,  here  near  the  south  limit  of  their  breeding 
range,  sing  their  "Peabody"  song. 

Through  the  generosity  of  the  Stokdyk  Brothers  who  run  a  large 
fishing  establishment  a  quarter  of  a  mile  south  of  the  Bar  Creek  camp- 
site, a  few  trips  have  been  taken  off  shore  in  their  sturdy  fishing  boats. 
The  stakes  supporting  their  pound  nets  run  out  in  a  straight  line  for 
about  three  miles,  the  deepest  "pound"  being  in  ninety  feet  of  water. 
Bird  life  is  usually  abundant  here  in  the  late  fall.  Herring  and  other 
Gulls  swarm  about  the  nets  when  they  are  being  lifted,  and  every  net 
stake  is  normally  occupied  by  a  gull  or  tern.  Double-crested  Cor- 
morants sit  in  a  row  on  certain  of  the  windlasses,  helping  themselves 
to  the  fish  in  the  pound  when  they  are  hungry.  These  black  fellows 
seem  to  be  increasing  recently  in  southern  Wisconsin,  and  the  Stok- 
dyks  inform  us  that  it  is  only  recently  that  they  have  appeared  about 
the  nets.     As  many  as  twenty-five  have  been  observed  at  a  time. 

The  Scoters  and  other  ducks  and  birds  of  similar  habits  are  at 
home  here.  As  the  status  of  many  of  these  off  shore  birds  is  very  im- 
perfectly known,  considerable  work  could  be  done  in  this  difficult 
field  and  important  discoveries  await  those  who  undertake  it.  The 
Stokdyks  have  expressed  a  willingness  to  assist  when  possible  in  this 
study.  Thanks  are  also  due  for  the  many  other  courtesies  they  have 
extended,  such  as  the  use  of  their  buildings  in  particularly  bad  weather. 

The  week-end  collecting  trips  this  summer  and  fall  were  usually 
made  in  the  Museum's  Ford,  which  has  a  special  body  in  which  valu- 
able equipment  can  be  securely  locked.  The  effectiveness  of  the 
work  has  been  greatly  increased  by  this  means,  for  a  complete  collect- 
ing, camping  and  photographic  outfit  is  carried.  Now  when  a  par- 
ticularly desirable  bird  has  been  shot,  Gromme  gets  out  oil  colors  and 
paper  and  makes  sketches  and  color  studies  of  the  soft  parts  before 
they  fade  or  change  in  any  way,  insuring  accuracy  in  the  finished 
mount.  This  is  in  decided  con^  •  ast  to  the  trips  of  former  years,  when 
the  carrying  capacity  was  limitt  1  to  an  army  pack,  and  shivery  nights 
and  poorly  prepared  meals  were  the  rule. 
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Suspecting  that  the  rare  Piping  Plovers  might  be  nesting  on  a 
certain  stretch  of  beach,  a  short  distance  south  of  Kenosha,  Clarence 
Jung  and  the  writer  made  a  special  trip  to  investigate  on  May  28th 
of  this  year.  After  considerable  search  each  found  a  nest,  and  another 
was  located  by  the  writer  on  June  4th.  One  of  these  nests  and  a  sec- 
tion of  beach  frequented  by  the  Plovers  are  shown  in  figures  77  and  78. 

The  material  necessary  to  construct  a  group  showing  two  of  the 
eggs  and  one  youngster  just  out  of  the  shell,  with  parents  and  natural 
surroundings  was  collected  later.  Previously  this  attractive  little 
species  was  entirely  unrepresented  in  our  collection.     About  four  pair 


FIG.  77.— Typical  nest  and  eggs  of  Piping  Plover.    Taken  June  4th,  1923, 
two  miles  south  of  Kenosha,  Wis. 

frequented  this  locality,  which  seems  to  be  the  only  remaining  breed- 
ing spot  on  the  Wisconsin  shore  of  Lake  Michigan,  south  of  Green  Bay. 
It  is  very  doubtful  whether  this  little  colony  will  survive  much  longer, 
as  the  whole  district  is  ripe  for  development,  which  indeed  has  al- 
ready commenced. 

But  the  greatest  surprise  of  our  trip  of  May  28th,  was  the  discovery 
that  fully  two  hundred  each  of  the  comparatively  rare  Black-bellied 
Plovers  and  Ruddy  Turnstones,  with  a  lesser  number  of  Red-backed 
Sandpipers,  for  the  most  part  in  the  full  beauty  of  their  striking  spring 
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plumage,  were  feeding  in  mixed  flocks  on  the  low  knolls  and  around 
the  sloughs  of  the  prairie  that  parallels  the  lake  shore  for  a  consider- 
able distance  at  this  point.  These  prairies  are  entirely  uncultivated, 
and  the  original  prairie  flora  still  persists.  It  astonished  us  greatly 
to  see  the  beach-loving  Turnstones  feeding  on  the  closely-cropped 
knolls  fully  a  quarter  of  a  mile  from  their  usual  habitat. 

Bartramian  Sandpipers  or  Upland  Plovers  were  also  quite  numer- 
ous, a  few  of  which  were  breeding.     Their  attractive  calls,  mixed  with 


FIG.  78. — Beach  frequented  by  Piping  Plover,  two  miles  south  of  Kenosha,  Wis. 

The  prairies  where  the  Black-bellied  Plover,  Ruddy  Turnstones  and 

Red-backed  Sandpipers  congregate  in  spring 

parallel  this  beach. 

the  mellow  whistles  of  four  varieties  of  true  Plovers,  filled  the  air  with 
wild  melody. 

Returning  on  June  4th  to  get  select  specimens  of  the  Black-bellied 
Plovers  and  the  Turnstones  for  a  Museum  group,  it  was  found  that 
the  bulk  of  them  had  left  for  their  northern  breeding  grounds.  About 
forty  of  each  kind  remained,  and  the  specimens  obtained  from  these 
stragglers  were  in  mixed  plumage,  representing  immature  and  non- 
breeding  examples.  On  June  10th,  only  one  Black-bellied  Plover 
and  two  Turnstones  remained.     All  the  data  on  the  shore  birds  fre- 
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quenting  this  strip  of  original  prairie  should  be  gathered  next  spring 
before  it  is  too  late.  The  growing  industrial  towns  of  Waukegan  and 
Kenosha  have  already  changed  the  character  of  much  of  this  flat  strip 
of  lake  shore.  A  recent  real-estate  development  known  as  "Chi- 
waukee"  on  the  south  border  of  that  part  of  the  prairie  favored  by  the 
shore  birds,  points  to  further  changes.  The  right  of  way  of  an  electric 
railroad  promises  to  divide  lengthwise  the  already  narrow  strip  of 
prairie.  In  fact,  the  whole  western  shore  of  Lake  Michigan,  from 
Green  Bay  on  the  north  to  the  Indiana  Dunes  on  the  south  seems  to 
have  been  suddenly  "discovered."  Cottages  and  sub-divisions  are 
springing  up  everywhere,  and  competing  with  the  factories  for  the  last 
remaining  strip  of  shore  line. 

The  building  of  cities  has  no  terrors  for  the  lake  ducks,  however, 
as  they  are  more  abundant  during  the  colder  half  of  the  year  in  our 
sheltered  harbors  than  off  less  frequented  shores.  The  substantial 
breakwaters  that  curb  the  fury  of  the  lake  storms  makes  Milwaukee 
harbor  a  haven  of  refuge  for  them,  and  here  they  gather  in  impressive 
numbers,  being  forced  to  leave  temporarily  when  the  harbor  freezes 
or  is  packed  by  drift  ice,  forced  in  by  south  winds.  Many  varieties 
that  prefer  shallower  water  for  feeding  come  boldly  into  the  Yacht 
Club  slips,  or  the  lagoon  off  Juneau  Park. 

Golden-eyes,  American,  and  Red-breasted  Mergansers,  Old  Squaws, 
both  varieties  of  Scaup,  Buffleheads  and  many  other  varieties  are 
present  in  late  fall  and  early  spring,  many  remaining  all  winter.  Can- 
vasbacks,  Redheads,  Baldpates,  and  occasionally  Mallards,  Black 
Ducks,  Teal  and  Pintail,  appear  for  short  periods  within  the  lagoons 
or  out  in  the  harbor.  Loons,  Grebes  and  other  divers  are  also  well 
represented  at  times. 

During  periods  of  exceptionally  inclement  weather,  or  after  severe 
storms,  members  of  the  Museum's  Department  of  Taxidermy  keep  a 
watchful  eye  on  the  harbor,  for  it  is  at  such  times  that  rare  and  un- 
usual specimens  are  most  likely  to  be  found. 

Specimens  were  collected  in  the  harbor  late  in  February  and  in 
March,  for  two  groups  of  the  new  "Flying  Group"  series.  One  will 
show  four  American  and  three  Red-breasted  Mergansers  in  full  flight 
in  their  characteristic  line  formation,  and  the  other  a  small  flock  of 
Buffleheads  and  Golden-eyes  as  they  drop  in  with  lowered  wings  rigidly 
set.  For  these  groups,  the  most  perfect  specimens  were  selected  from 
the  large  numbers  present.  These  groups  of  flying  waterfowl  are  to 
be  followed  by  others,  differences  of  flight  and  flight  formations  being 
emphasized. 
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FACTS   AND   FALLACIES   CONCERNING 
RATTLESNAKES 

By  T.  E.  B.  Pope22 

The  collecting  of  sixteen  live  rattlesnakes,  and  a  rather  intimate 
association  with  them  for  several  weeks,  tended  to  change  our  ideas 
concerning  some  of  the  old  beliefs  about  these  interesting  reptiles. 
For,  when  we  had  our  "pets"  at  close  range,  we  proceeded  to  prove 
out  some  of  the  theories  which  have  been  handed  down  to  us  from  time 
immemorial,  and  to  learn  a  few  real  truths  about  the  rattlesnake. 
Let  us  see  what  some  of  these  facts  and  fallacies  really  are. 

As  has  been  elsewhere  stated  in  these  pages,  the  rattlesnake,  in 
the  northern  states,  shows  a  fondness  for  dwelling  in  rocky,  waste 
land,  especially  hillsides  where  they  can  secure  protection  by  taking 
refuge  in  the  deep  crevices  of  ledges  and  among  tumbled  rocks  or 
talus.  They  will  almost  invariably  choose  a  locality  that  faces  the 
south  in  order  to  receive  the  full  benefits  of  the  spring  and  fall  sun  in 
which  they  delight  to  bask.  In  the  autumn  they  retire  into  the  deep 
fissures  for  their  long  winter's  sleep,  and  in  the  spring  they  may  be 
found  in  numbers  sunning  themselves  at  or  around  the  openings  of 
their  hibernation  places. 

Mating  occurs  in  the  spring.  During  this  season  they  appear 
rather  sluggish,  dull-colored  and  wan-looking,  and  their  eyesight  is 
more  or  less  impaired  as  they  are  nearing  the  time  for  shedding  their 
skins.  Towards  the  end  of  spring,  they  leave  their  places  of  conceal- 
ment and  make  their  way  slowly  towards  the  lowlands,  seeking  mois- 
ture which  is  necessary  for  a  quick  and  successful  shedding.  If  they 
do  not  have  water,  the  old  skin  comes  off  in  patches.  After  shedding, 
the  skin  is  bright  and  fresh,  the  eyesight  is  again  normal,  and  hunger 
is  manifest.  Their  food  consists  almost  wholly  of  warm-blooded 
animals  such  as  rats,  mice,  gophers,  squirrels,  young  rabbits,  birds, 
etc.  After  shedding  and  when  hunting  food,  rattlesnakes  are  fre- 
quently found  in  hay  and  grain  fields  but  their  sojourn  in  such  places 
is  evidently  of  short  duration  for  in  late  summer  they  are  seen  returning 
to  their  favorite  rocky  haunts  for  the  birth  of  the  young  and  later 
hibernation. 

The  young  are  born  alive  and  vary  in  number  from  seven  to  twelve 
in  accordance  with  the  age  and  size  of  the  mother.  The  young  at 
birth  measure  from  ten  to  twelve  inches  in  length  while  the  length  of 

"Curator  of  Lower  Zoology,  Milwaukee  Public  Museum. 
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the  average  adult  is  from  three  and  a  half  to  four  feet.  Ditmars23 
records  a  specimen  of  this  species  from  Missouri  that  measured  exactly 
six  feet  with  a  rattle  composed  of  fourteen  perfectly  uniform  segments. 

The  coloration  of  the  Banded  Rattler  exhibits  great  variation  both 
locally  and  in  different  parts  of  its  range.  The  following  description 
is  given  by  Ditmars,  but  is  based  principally  upon  specimens  from  the 
eastern  portion  of  the  United  States:  "The  most  familiar  phase  is 
that  of  a  sulphur-yellow  ground-color,  with  wide,  dark  brown  or  black 
cross-bands,  these  usually  wavy  or  sharply  pointed  in  the  rear  some- 
times broken  up  into  three  series  of  blotches — the  larger  on  the  back 
in  the  shape  of  half-rhombs.     The  tail  of  such  a  specimen  is  black. 

"Another  common  phase  is  olive.  On  the  forward  portion  of  the 
body  are  three  series  of  dark  blotches,  margined  with  yellow;  these 
fuse  into  wavy,  yellow-edged  cross-bands  on  the  posterior  two-thirds 
of  the   body. 

"The  ground-color  varies  from  yellow  to  brown,  olive  or  black. 
With  the  black  specimens  the  bands  are  not  discernible."24  Then 
again  in  the  South  there  is  the'  variety  called  the  "Cane-brake" 
Rattlesnake  which  is  pinkish,  with  sooty  black  cross-bands  and  a 
rusty-red  stripe  on  the  back. 

As  to  the  relation  of  the  sex  of  the  Banded  Rattlesnake  to  the  color, 
Ditmars  says  that  in  New  York  and  neighboring  states  the  "majority 
of  the  males  are  black,  and  some  of  them  are  so  intensely  black  the 
entire  upper  surface  is  without  a  suggestion  of  transverse  bands, 
looking  precisely  like  velvet.  The  females,  to  the  contrary,  are  a 
beautiful  sulphur  yellow,  ornamented  with  irregular  brown  or  black 
transverse  bands.  Sometimes  these  bands  assume  the  form  of  a 
chain  of  rhomb-like  markings."20  He  further  states  that  although  he 
has  found  occasional  females  among  the  black  specimens  he  has  never 
examined  a  yellow  male  from  the  same  region. 

During  the  progress  of  the  snake-hunt  in  Sauk  County  in  1923, 
the  writer  observed  that  the  majority  of  all  snakes  seen  were  of  a 
general  yellow  ochre  color,  blending  into  olive-brown  on  the  upper 
parts  and  light  chamois  below.  The  greater  number  of  these  were 
dark  brown,  indicating  that  they  had  not  as  yet  shed  their  skins, 
while  a  few  of  a  brilliant  ochre-yellow  with  conspicuous  dark  brown 
markings  were  probably  freshly  shed  individuals.  Practically  all  of 
the  specimens  brought  to  the  Museum  were  of  this  unattractive  dark 


^Ditmars,  Raymond  L.,  "The  Reptile  Book,"  p.  443,  1907. 
MOp.  Cit.,  p.  442. 
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brown  phase,  but,  after  shedding,  became  beautiful  ochre-yellow 
snakes  with  conspicuous  blotches  and  bands.  On  these  same  speci- 
mens there  was  discernible  a  long  reddish-brown  stripe  down  the  middle 
of  the  back,  this  stripe  being  especially  noticeable  after  the  specimen 
was  killed  and  skinned. 

On  the  other  hand,  Mr.  Keitel,  whose  field  experience  as  a  snake 
hunter  should  be  given  weight,  affirmed  that  the  bright  yellow  snakes 
were  the  males  and  the  darker  ones  the  females.  A  dissection  and  an 
anatomical  examination  of  all  snakes  brought  to  Milwaukee  on  this 
occasion  failed  to  support  either  contention.  Specimens  that  were 
identical  in  general  color  proved  to  be  some  male  and  some  female, 
and  out  of  the  total  number  of  sixteen  rattlesnakes  examined,  no  par- 
ticular color  phase,  such  as  light  or  dark,  proved  a  certain  index  of 
sex.  It  appears,  therefore,  from  the  evidence  at  hand,  that,  as  far  as 
Wisconsin  rattlesnakes  are  concerned,  the  determination  of  sex  by 
external  color  is  not  practicable. 

In  respect  to  the  rattle  itself  we  read:  "The  rattle  consists  merely 
of  hollow  segments  of  dry,  horny  skin,  one  loosely  fitting  into  another. 
Its  growth  is  from  the  base  of  the  appendage — the  end  of  the  tail 
proper — hence  the  terminal  joint,  ring  or  segment  of  the  rattle  is  the 
oldest  one.  It  is  a  mistake  to  imagine  the  age  of  a  snake  may  be  told 
by  counting  each  segment  of  the  rattle  as  a  year.  Each  time  the 
snake  sheds  its  skin  a  new  ring  or  segment  of  the  rattle  is  uncovered 
at  the  end  of  the  tail;  here  it  is  important  to  explain  that  rattlesnakes 
shed  from  two  to  three  skins  a  year — that  is,  during  the  warm  months. 
At  birth  the  snake  has  merely  a  'button'  to  represent  the  future 
rattle.  The  first  ring  uncovered  is  larger  than  the  button,  and  each 
subsequent  ring  yet  larger,  until  the  reptile  has  attained  its  full 
growth,  when  all  of  the  segments  produced  are  of  uniform  size.  If 
a  snake  has  a  perfect  rattle — a  button  at  the  tip  and  successively 
larger  segments — and  three  joints  of  the  rattle  are  counted  as  a  year, 
a  fair  idea  of  the  snake's  age  may  be  acquired.  If  all  the  segments 
are  of  uniform  size,  the  reptile  has  lost  the  segments  of  its  youth — 
possibly  many  more  of  them — through  wear  or  accident,  and  no  idea 
of  the  serpent's  age  can  be  ascertained  except  that  it  is  a  perfectly 
mature  specimen.  The  usual  number  of  '  rattles  '  is  from  ten  to 
twelve."2  The  longest  rattle  examined  by  Ditmars  consisted  of 
seventeen  segments.  This  rattle  was  on  a  large  black  Timber  Rattle- 
snake and  the  last  three  rings  already  worn  and  broken  were  shaken 

"Op.  Cit.,  p.  349. 
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off  a  short  time  after  examination,  when  the  reptile  became  angry 
and  rattled  for  about  an  hour.28 

"Holbrook  states  that  Mr.  Peale,  of  the  Philadelphia  Museum, 
kept  a  living  female  rattlesnake  for  fourteen  years.  She  had  eleven 
rattles  when  she  came  into  his  possession.  Several  were  lost  annually 
and  new  ones  formed.  When  she  died,  there  were  still  eleven.  Dur- 
ing this  period  the  snake  had  grown  four  inches  in  length."29 

Food  and  climatic  conditions  apparently  control  the  shedding 
process  and  as  these  conditions  vary  much  in  different  sections  of  the 
country  the  computation  of  the  age  of  a  rattlesnake  by  the  number  of 
segments  of  its  rattle  is  most  unreliable.  This  is  especially  true  of 
specimens  in  captivity  where  the  rate  of  growth  is  not  entirely  normal. 

The  purpose  of  the  rattle,  seems  to  be  much  disputed.  It  is  gen- 
erally known  that  many  snakes,  both  venomous  and  innocuous, 
vibrate  the  tail  when  greatly  angered.  Cope  says,  "The  violent 
vibrations  into  which  most  snakes  throw  their  tails  when  excited,  has 
determined  nutritive  processes  to  its  extremity  and  produced  the  ex- 
cessive growth."30  Ditmars  says,  "The  natural  use  of  the  rattle  re- 
mains unknown.  To  presume  that  the  snake  is  provided  with  this 
appendage  to  warn  enemies  away  from  its  formidable  fangs,  is  to  fall 
in  line  of  very  bold  theory.  Nature  has  no  apologies  to  make  for  the 
distribution  and  existence  of  Her  creatures  whether  innocent  or  dan- 
gerous, and  She  is  not  lavish  in  placing  danger  signals  to  guard  the 
unwary."31 

Another  eminent  authority  on  reptiles,  during  a  lecture  delivered 
at  an  eastern  university  in  1923,  infers  that  the  rattle  was  derived 
through  the  course  of  a  long  period  of  evolutionary  development 
purely  as  a  protective  measure  to  the  snake  itself,  against  the  ponder- 
ous American  bison  or  buffalo  that,  in  the  early  history  of  this  country, 
ranged  extensively  over  the  haunts  of  the  rattlesnake  and  probably 
occasioned  the  snake  considerable  danger  from  its  sharp  hoofs.  Al- 
though the  bison  had  found  through  experience  that  the  bite  of  the 
snake  was  rarely  fatal  to  it,  nevertheless  it  paid  to  heed  a  warning 
and  the  snake-in  turn  found  itself  to  be  more  unmolested.  The  rattle 
could  not  have  been  evolved  on  account  of  protection  against  man,  the 
snake's  principal  present-day  enemy,  because  the  snake  is  older  than 
man  on  this  continent.  It  then  possessed  no  enemies,  excepting  the 
bison,  against  which  it  could  not  successfully  defend  itself  without 


28"The  Reptile  Book,"  Op.  Cit.,  p.  431. 

»Cope,  E.  D.  "Rep.  U.  S.  Nat.  Mus.,"  p.  1189,  1900. 
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warning.  Certainly  it  would  not  attempt  to  warn  away  its  natural 
prey  such  as  rabbits,  birds,  etc.,  which  are  suddenly  struck  and  from 
which  the  snake  immediately  withdraws  without  rattling,  while  wait- 
ing for  them  to  die. 

Arguments  have  also  been  advanced  that  the  rattle  is  used  as  a 
call  during  the  breeding  season.  This  is  not  illogical,  as  snakes  are 
not  wholly  deaf,  although  lacking  external  ears.  Also  that  the  occa- 
sional use  of  the  rattle  is  to  decoy  prey  within  the  reach  of  the  fangs.32 
These  and  various  other  beliefs  have  not  been  conclusively  proven  or 
accepted. 

The  belief  that  a  rattlesnake  will  always  rattle  before  striking, 
is  indeed  fallacious.  While  hunting  the  big  Diamond-back  Rattle- 
snake on  the  Texas  plains  as  well  as  the  Banded  Rattlesnake  during 
the  present  work,  the  writer  recalls  many  instances  where  absolutely 
no  warning  was  given  even  though  it  was  noted  that  the  snake  was 
plainly  aware  of  close  approach  and  of  possible  impending  danger  to 
itself.  There  appears  to  be  no  regular  and  unfailing  mode  of  action 
in  this  respect.  Several  vivid  recollections  are  still  in  mind  of  the 
times  when  the  writer  was  about  to  step  upon  a  sleeping  rattlesnake. 
At  such  times  the  snake  itself  is  so  suddenly  surprised  that  a  reason- 
able opportunity  for  the  customary  warning  is  not  afforded.  Time 
and  again  rattlesnakes  have  been  observed  by  the  writer  that  were 
most  obviously  aware  of  his  approach,  but  which,  through  lack  of 
nervousness  or  by  a  consciousness  of  safety  to  themselves,  did  not 
deem  it  expedient  to  sound  a  warning.  On  the  contrary,  many  in- 
stances have  been  observed  where  a  warning  was  given  when  the  snake 
was  amply  protected  from  disturbance,  either  by  distance  or  by  con- 
cealment among  the  rocks,  and  its  presence  not  even  suspected. 

It  is  our  belief  that  the  question  of  whether  a  snake  wrill  rattle 
depends  almost  wholly  upon  the  nervous  state  or  disposition  of  the 
particular  individual  in  question.  As  a  general  rule  it  appears  that 
when  a  rattlesnake  finds  itself  discovered  and  approached  by  man,  it 
will  endeavor  to  make  its  escape  if  suitable  opportunity  is  afforded. 
As  Ditmars  says,  "Yet  the  attitude  of  the  snake  is  to  be  admired.  It 
denotes  a  creature  attacked  by  a  powerful  enemy  and  bravely  defend- 
ing its  life.  The  snake  never  advances,  nor  makes  actually  hostile 
movements.  If  the  enemy  retreats  but  a  few  steps  the  reptile  endeav- 
ors to  glide  for  cover,  but  at  close  quarters  the  attitude  spells  one 
word — Beware!"33 


32Ibid.,  p.  429. 
»Ibid.,  p.  427. 
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The  belief  that  a  rattlesnake  can  leap  bodily  or  even  strike  its  full 
length  is  also  fallacious  as  well  as  illogical.  To  quote  again  from  the 
well-known  authority,  Ditmars.  "If  concerned,  it  will  fight  bravely, 
assuming  a  loose  and  irregular  coil,  and  striking  with  such  dexterity 
that  the  eye  can  scarcely  follow  the  movement.  It  strikes  generally 
a  third,  sometimes  half  its  length,  but  never  springs  bodily  as  alleged 
by  the  writers  of  sensational  snake  stories."34 

"At  most,  the  snake  strikes  about  one-half  its  length  when  deliver- 
ing an  accurately  aimed  blow,  and  generally  strikes  a  much  shorter 


FlG.  79. — Rattlesnake  in  striking  attitude. 


distance,  in  proportion  to  its  length.  Not  unless  goaded  into  a  condi- 
tion of  frenzy  does  it  strike  a  distance  equal  to  two-thirds  of  the  length, 
and  such  blows  are  wild,  and  delivered  aimlessly.35  Nor  is  it  necessary 
for  the  snake  to  be  coiled  to  deal  a  blow.  While  retreating  toward 
shelter  it  will  often  turn  and  from  a  crawling  position  draw  back  the 
head  by  contracting  the  neck  into  an  S-shaped  loop,  and  strike  read- 
ily."36 However,  in  order  to  strike  it  must  maintain  a  grip  on  the 
ground  or  other  object  with  at  least  one-third  of  its  body.     Many 

"Ibid.,  p.  446. 
"Ibid.,  p.  405. 
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persons  still  believe  that  in  order  to  strike,  the  snake  must  first  assume 
a  beautiful,  symmetrical  coil,  like  a  small  coil  of  rope,  and  that  its  tail 
bearing  the  shaking  rattle  will  be  seen  sticking  upwards  in  the  center. 
Perhaps  such  cases  have  been  seen  by  others,  but  the  writer  has  no 
recollection  of  such  an  ideal  posture.  In  practically  all  the  instances 
he  can  recall,  the  end  of  the  tail  was  generally  outside  of  the  coiled 
portions  of  the  body.  In  cases  where  the  rattle  was  inside  the  coil 
consisted  simply  of  a  loose  fold  or  two  and  not  of  the  greater  part  of 
the  body.  Such  an  instance  is  shown  in  figure  79.  At  no  time  were 
they  symmetrically  posed. 

A  rattlesnake  wound  is  rarely  located  higher  than  a  man's  knee, 
unless  of  course  the  person  had  stooped  or  placed  some  part  of  the 
body  in  a  low  position.  Only  a  very  large  Banded  Rattlesnake  five 
feet  or  over  in  length,  or  a  Diamond-back  Rattlesnake,  can  maintain 
the  necessary  leverage  on  the  ground  and  hit  much  higher.  Even 
though  the  height  of  the  snake's  head  from  the  ground  may  be  above 
one's  knee  before  the  blow  the  snake  must  lower  its  head  when  it 
projects  it  forward. 

There  appears  to  be  much  illusion  and  ignorance  as  to  the  fangs 
and  poison  apparatus.  Quite  a  number  of  people  still  believe  that 
when  the  fangs  of  a  rattlesnake  have  been  removed  the  danger  is  also 
removed.  Far  from  it.  "The  poison  apparatus  of  the  Crotaline  snakes 
consists  of  two  long  and  hollow  teeth — fangs  provided  with  an  elon- 
gated orifice  at  their  tips  for  the  ejection  of  venom.  These  fangs 
are  the  exact  reproduction,  in  hard  enamel,  of  the  hypodermic  needle. 
It  might  more  appropriately  be  said,  that  mankind  in  manufacturing 
the  hypodermic  needle  exactly  duplicated  the  poison  fangs  of  these 
reptiles.  The  fangs  are  rigidly  fastened  to  movable  bones  of  the  upper 
jaw,  and  each  connects  with  a  gland,  situated  behind  the  eye,  and  con- 
taining the  venom.  When  the  jaws  are  closed,  the  fangs  fold  back 
against  the  roof  of  the  mouth.  As  the  jaws  are  opened,  they  spring 
forward,  ready  for  action.  The  forcible  ejection  of  venom  from  the 
fangs  is  caused  by  the  contraction  against  the  glands,  of  the  muscles 
which  close  the  jaws.  The  ejection  of  poison  is  voluntary,  and  unless 
the  reptile  so  desires  there  is  no  necessity  in  closing  the  jaws,  to  con- 
tract these  muscles  sufficiently  to  force  venom  from  the  glands.  The 
fangs  are  covered  with  a  sheath  of  thin  and  white,  membraneous  flesh. 
This  is  never  withdrawn  from  them  except  during  the  act  of  biting. 

"The  fangs  are  shed  at  intervals  of  about  three  months  apart,  and 
by  a  neat  provision  of  Nature  the  new  fang  grows  into  place  beside  the 
one  about  to  be  shed  and  becomes  connected  with  the  poison  gland, 
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before  the  old  fang  becomes  loosened.  The  writer  has  examined 
many  specimens  possessing  two  perfectly  developed  fangs  on  one  side 
of  the  jaw.  The  old  fang  is  shed  by  being  left  imbedded  in  the  body 
of  the  prey  that  is  bitten  by  the  snake  and  is  consequently  swallowed 
with  the  prey.  So  hard  is  its  composition  that,  although  the  bones, 
claws  and  even  the  teeth  of  the  engulfed  animal  are  entirely  dissolved, 
the  swallowed  fang  is  unaffected  by  the  action  of  the  gastric  juices. 
This  constant  renewing  of  the  fangs  explodes  the  common  supposition 
that  a  poisonous  snake  may  be  rendered  even  temporarily  harmless 
by  removing  its  fangs.  Though  the  main  pair  of  fangs  be  removed 
the  snake  is  not  rendered  even  temporarily  harmless,  for  poison  is  dis- 
charged in  the  act  of  biting  from  the  base  of  the  extracted  fangs  and 
the  small  teeth  of  the  upper  jaw,  employed  normally  by  the  snake  in 
swallowing  its  prey,  would  produce  lacerations  through  which  the 
venom  would  come  in  contact  with  the  blood. 

"As  previously  explained,  the  fangs  themselves  are  not  movable, 
but  are  rigidly  attached  to  movable  bones.  In  the  act  of  striking,  the 
jaws  are  opened  to  such  an  extent  and  the  fangs  so  elevated  that  their 
tips  point  almost  directly  forward.  In  striking  toward  a  perpendic- 
ular surface  the  serpent  literally  stabs  with  these  teeth  and  instantly 
draws  back  to  the  position  of  defence.  If  striking  a  rounded  surface 
or  small  object,  the  jaws  close  upon  it  enough  to  imbed  the  fangs,  but 
so  lightning-like  is  this  motion  that  the  movements  of  the  jaws  can 
barely  be  followed  by  the  human  eye.  The  mouth  is  not  opened  until 
the  head  has  started  forward,  and  it  is  during  the  latter  part  of  the 
blow  that  the  jaws  are  thrown  open  to  the  extent  described."37 

Although  this  serpent  is  quite  widely  distributed  the  actual  danger 
to  man  from  its  poison  is  almost  negligible  despite  popular  belief. 
It  is  a  matter  of  common  knowledge  that  in  many  sections  of  the  coun- 
try where  rattlesnakes  abound,  especially  in  the  hilly,  waste  lands  of 
the  North,  there  are  large  numbers  of  people;  a  heavy  percentage  of 
the  inhabitants,  that  have  never  set  eyes  upon  a  living  rattlesnake  in 
its  wild  state.  Quite  a  considerable  number  of  instances  can  be  cited 
of  people  dwelling  at  the  base  of  rocky  hills  or  within  a  few  thousand 
feet  of  veritable  snake-dens  that  have  never  noted  the  existence  of 
the  snakes,  or  if  they  did  learn  of  their  presence,  have  never  actually 
seen  them.  Even  in  these  more  inaccessible  and  unfrequented  local- 
ities the  rattlesnake  "prefers  flight  to  combat  and,  though  rattling 
harshly  when  disturbed,  will  generally  glide  away,  sounding  its  warn- 
ing as  it  goes,  in  graceful,  though  not  rapid  undulations,  heading  to- 

3'Ibid.,  p.  404,  40o. 


138  YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.   III. 

ward  crevices  in  the  rock  or  the  undergrowth  where  it  at  once  seeks 
concealment."38  "The  fangs  are  ordinarily  employed — as  is  the 
venom  apparatus  of  all  serpents — to  subdue  and  to  kill  the  prey,  and 
not  to  use  as  weapons  of  aggression  upon  mankind."39  "Of  the  tens  of 
thousands  of  these  reptiles  slaughtered,  there  may  be  said  to  be  barely 
one  accident  to  man  in  the  killing  of  ten  thousand  Rattlesnakes.  To 
illustrate  this,  it  might  be  explained  that  a  death  from  the  bite  of  a 
Rattlesnake  in  the  United  States  is  so  rare  a  thing  the  occurrence 
appears  as  a  first  page  paragraph  in  nearly  every  newspaper  of  the 
Union.40 

In  the  case  of  captive  specimens  of  Crotalus  horridus,  Ditmars 
says,  "Of  the  various  rattlesnakes  inhabiting  the  United  States,  this 
is  the  most  mild-tempered  species.  It  becomes  so  docile  in  captivity 
that  the  majority  of  specimens  may  be  actually  handled  with  the  same 
freedom  as  a  harmless  snake  without  showing  signs  of  irritation — a 
trait  particularly  characteristic  of  male  specimens.  While  this  has 
frequently  been  done  by  reckless  persons,  the  writer  begs  to  explain 
that  he  is  not  advising  the  student  to  try  the  dangerous  experiment. 
The  fact  should  always  be  in  mind,  in  studying  poisonous  snakes, 
that  no  matter  how  gentle  may  be  the  demeanour  of  the  serpent,  it 
is  provided  with  fangs,  and  can  produce  a  deadly  wound  in  lightning- 
like fashion,  and  moreover,  though  a  venomous  snake  be  extremely 
good-natured,  there  lurks  within  its  brain  a  nervous  and  instinctive 
tendency  to  instantly  employ  the  fangs  if  the  movements  of  a  nearby 
object  appear  suspicious  or  threaten  danger.  And  it  takes  but  little  to 
provoke  a  poisonous  snake.  It  is  almost  involuntary  for  the  more 
irritable  of  venomous  snakes  to  instantly  turn  and  bite  at  an  object 
that  presses  against  their  bodies.  This  tendency  may  be  noted  in  a 
snake  freshly  killed,  and  decapitated."41 

While  discussing  the  methods  of  striking  and  the  probabilities  of 
accident  it  may  seem  desirable  to  say  something  as  to  the  remedies 
for  snake-bite.  Inasmuch  as  the  reader  of  this  article  may  desire  to 
know  the  proper  steps  to  take  in  case  of  snake-bite  and  also  something 
as  to  the  efficacy  of  the  so-called  "whiskey  remedy"  it  is  best  to  again 
quote  from  our  authority,  Ditmars,  in  view  of  that  scientist's  very 
broad  experience  with  dangerous  reptiles.  "Against  the  action  of 
the  subtle  fluid  (snake  venom)  mankind  has  battled  in  the  search  for 
an  '  antidote/  and  many  are  the  alleged  cures  for  '  snake-bite/  though 

""Ibid.,  p.  445. 
"Ibid.,  p.  387. 
«Ibid.,  p.  427. 
"Ibid.,  p.  444,  445. 
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few  are  the  actually  useful  chemicals  known  in  case  of  catastrophe 
with  human  kind.  The  administration  of  large  doses  of  whiskey  is 
not  only  useless  but  exceedingly  harmful.  In  small  doses,  whiskey 
is  a  valuable  stimulant  and  combats  the  paralyzing  action  of  the  venom. 
In  large  doses  it  stimulates  but  briefly,  and  then  benumbs  the  facul- 
ties, reducing  the  system  to  a  condition  most  susceptible  to  the  action 
of  the  poison.  It  is  a  bold  assertion,  but  nevertheless  true,  that  the 
majority  of  so-called  cures  by  the  whiskey  method  have  been  but 
'  recoveries,'  by  frightened  individuals,  from  the  bites  of  harmless 
snakes. 

"It  is  of  interest  to  review,  from  a  simple  and  practical  stand- 
point, the  best  treatment  in  case  of  accident.  First,  of  importance, 
is  to  shut  off  the  flow  of  blood  from  the  vicinity  of  the  wound,  and  pre- 
vent the  venom  attaining  access  to  the  general  system.  If  the  wound 
be  upon  the  arm  or  leg,  as  it  almost  invariably  is,  this  is  quickly  effected 
by  the  application  of  a  ligature ;  a  rubber  ligature  is  the  most  conven- 
ient, and  best  in  result.  With  the  flow  of  blood  shut  off  the  next  step 
is  to  enlarge  the  punctures  made  by  the  fangs  in  an  endeavour  to 
drain  away  the  surrounding,  poisoned  blood.  This  treatment  is  of 
course  heroic,  but  should  be  performed  thoroughly  and  without  hesi- 
tation. A  very  sharp  knife  or  a  razor  should  be  used.  Incisions 
slightly  deeper  than  those  made  by  the  fangs  should  be  made  directly 
across  the  primary  wound  and  about  an  inch  in  length.  If  the  bite  is 
from  a  very  large  snake  the  incisions  should  be  larger.  The  flow  of 
blood  from  these  drainage  cuts  should  be  hastened  by  suction  from 
the  mouth,  after  which  the  wounds  should  be  thoroughly  washed  out 
with  a  solution  of  permanganate  of  potash  (enough  of  the  crystals  in 
water  to  produce  a  deep  wine  color).  While  these  precautions  are 
being  taken,  send  for  a  good  surgeon.  In  many  instances  of  snake-bite, 
surgical  attendance  is  not  within  calling  distance.  If  such  be  the 
situation,  several  things  must  be  done,  and  carefully. 

"The  ligature  should  be  removed,  but  not  until  the  drainage  cuts 
have  been  thoroughly  bled  and  washed  to  their  depths  with  the  solu- 
tion of  permanganate  of  potash,  the  action  of  which  oxidizes  and  thus 
destroys  that  poison  with  which  it  comes  in  contact.  With  the  liga- 
ture removed  small  doses  of  whiskey  should  be  taken,  to  stimulate; 
alarming  symptoms — fainting  spells— should  be  met  with  hypodermic 
doses  of  strychnine,  which  is  a  powerful  stimulant.  The  wounds 
themselves  should  be  carefully  covered  with  wet,  antiseptic  dressing, 
small  strips  of  which  should  be  packed  into  the  drainage  incisions  to 
keep  them  open  and  induce  further  drainage  of  poisoned  blood. 
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"The  important  fact  should  be  understood  that  an  arm  or  leg  bitten 
by  a  poisonous  snake  is  very  susceptible  to  common  bloodpoisoning  (sep- 
ticaemia), owing  to  the  deadening  effect  which  the  venom  produces  upon 
the  organisms  in  the  blood  that  combat  germ  life.  The  effect  of  such  a 
complication,  as  blood-poisoning  upon  a  system  weakened  by  the 
primary  ordeal,  may  be  imagined."42 

The  item  of  immunity  from  snake  venom  can  be  briefly  disposed 
of.  From  the  preceding  paragraphs  of  this  article  it  may  readily  be 
seen  that  it  is  not  natural  for  man  to  enjoy  immunity  from  rattlesnake 
poison.  Some  individuals  may  be  affected  to  a  less  degree  than  others, 
depending  upon  the  general  vitality  and  susceptibility  of  the  individ- 
ual. In  the  case  of  lower  animals  it  is  recognized  that  the  domestic 
pig  "will  destroy  and  eat  rattlesnakes  with  impunity.  It  is  said  that 
the  poison  is  not  sufficiently  introduced  into  the  circulation  to  cause 
death,  owing  to  the  thick  adipose  layer  with  which  the  pig  is  covered."43 
Venomous  snakes  are  apparently  immune  to  their  own  and  each  other's 
poison  and  they  do  not  try  to  injure  one  another  by  biting.  Dr.  S. 
Wier  Mitchell  of  Philadelphia  in  his  monograph44  cites  a  number  of 
interesting  experiments  in  this  respect.  He  describes  instances  where 
he  had  repeatedly  injected  under  the  skin  of  a  rattlesnake  its  own 
venom  or  that  of  a  moccasin,  or  of  another  rattlesnake,  but  he  had  in 
no  case  seen  a  death.  He  says  he  often  kept  from  ten  to  thirty-five 
rattlesnakes  together  without  any  of  them  harming  the  others.  If 
a  large  snake  were  suddenly  dropped  on  the  others  they  would  show 
no  resentment,  whereas  if  any  other  animal  were  thus  dropped  on 
them  it  would  immediately  get  a  blow. 

The  virulency  of  rattlesnake  poison  should  likewise  receive  some 
consideration  in  view  of  all  of  the  preceding.  The  potency  of  the 
venom  will  be  found  to  be  dependent  upon  a  great  number  of  factors 
principally  involving  the  size  and  vitality  of  both  snake  and  victim. 
Large  animals,  such  as  a  man  or  a  dog,  may  be  affected  to  a  less  degree 
than  smaller  animals.  The  size  of  the  snake,  the  probable  amount 
of  poison  injected,  the  location  of  the  wound,  the  state  of  the  blood 
and  susceptibility  of  the  victim  and  even  the  period  elapsing  since 
the  last  bite  of  the  snake  must  be  taken  into  consideration.  The 
amount  of  venom  contained  in  the  poison  glands  of  a  rattlesnake  ob- 
viously varies  with  the  size  of  the  snake  and  the  period  since  it  was 
last  disturbed  and  used  its  venom  apparatus.  Of  all  warm-blooded 
animals,  birds  are  apparently  the  most  susceptible  to  Crotalus  poison 

«Ibid.,  pp.  406—408. 

«Cope,  E.  D.     Op.  Cit.  p.  1151. 

""Researches  upon  the  Venom  of  the  Rattlesnake,"  Philadelphia,  1860. 
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and  die  within  a  very  short  time  after  being  struck,  generally  within 
fifteen  minutes.  Gophers,  squirrels  and  rabbits  die  on  the  average 
within  thirty  minutes.  The  writer  is  in  possession  of  data  from  Mr. 
E.  D.  Ochsner  of  Prairie  Du  Sac  in  which  he  describes  the  killing  of 
some  gophers  supplied  to  his  captive  snakes.  He  states  that  they 
died  within  twenty  minutes,  some  in  less  time,  and  thirty  minutes 
later  they  were  swallowed  head  first.  For  the  larger  animals  such  as 
dogs  and  man  it  appears  that  some  hours  usually  elapse  before  death. 
Owing  to  the  remedies  immediately  taken  by  man  in  these  cases,  the 
average  time  occurring  between  the  bite  and  a  death  where  no  treat- 
ment of  any  kind  was  at  hand  is  not  easily  obtainable.  It  has  already 
been  remarked  that  the  number  of  fatalities  to  man  is  extremely  small. 
Now  as  to  the  subject  of  the  supposed  power  of  fascination  ascribed 
to  venomous  snakes.  There  appears  to  be  no  definite  recognition  of 
such  a  phenomenon  by  any  of  the  foremost  herpetologists.  If  snakes 
do  possess  the  power  of  fascination  it  is  believed  by  them  to  be  used 
only  when  the  serpent  requires  its  aid  to  secure  food.  It  is  more  gen- 
erally believed  that  the  movements  of  small  animals  toward  the  snake 
or  the  attitude  of  so-called  fascination  is  in  reality  the  result  of  sudden 
fear  or  the  too-near  approach  while  desiring  to  protect  their  young. 
In  fact  there  is  no  scientific  evidence  at  present  available  to  the  writer 
to  support  such  a  theory.  There  is  more  evidence  to  the  contrary. 
In  the  monograph  of  Mitchell,  already  referred  to,  the  author  tells 
of  a  number  of  instances  in  which  he  introduced  birds,  guinea-pigs, 
mice  and  dogs  into  his  rattlesnake  cages.  He  says  that  they  commonly 
exhibited  no  terror  after  their  recovery  from  alarm,  at  being  handled 
and  dropped  into  a  box;  that  in  a  number  of  cases,  after  becoming 
composed,  these  animals  became  amusingly  familiar  with  the  serpents 
and  that  some  mice  so  accustomed  themselves  to  their  surroundings 
that  they  even  sat  on  the  heads  of  the  snakes  and  moved  around  on 
their  gliding  coils,  undisturbed  and  unconscious  of  danger.  He  says 
also  that  larger  animals  were  not  so  safe,  especially  if  they  moved 
abruptly  and  rapidly  about  the  snakes,  and  that  too  much  inquisitive- 
ness  on  the  part  of  the  dogs  by  attempting  to  smell  the  snake  with  his 
muzzle  was  invariably  rewarded  with  a  blow.  It  is  to  be  noted,  how- 
ever, that  these  experiments  were  with  captive  rattlesnakes  which  are 
known  to  become  more  or  less  tame  under  such  conditions. 
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THE   USE    OF   CELLULOID   FOLIAGE    IN    GROUP 

BUILDING 

By  E.  R.  Tyrrell45 

A  previous  edition  of  the  Museum  Yearbook  contained  a  brief 
chapter  on  the  use  of  celluloid  as  a  modeling  medium,46  since  when  its 
continued  application  in  the  production  of  models  requiring  lightness 
and  durability  has  proven  it  to  be  indispensable. 

There  has  recently  been  installed  in  the  Museum,  a  habitat  pond 
group,  in  which  is  represented  a  collection  of  the  various  forms  of 
aquatic  life.  Among  these  are  some  fifty  or  more  models  of  different 
species  of  fish,  all  of  which  are  reproduced  in  celluloid.  Celluloid  has 
also  been  used  for  the  making  of  much  of  the  native  plant  life  therein 
exhibited. 

The  requirements  of  this  group  called  for  the  introduction  of  a 
medium-sized  birch  tree  and  it  was  in  connection  with  its  production 
that  the  writer  was  led  to  seriously  consider  the  substitution  of  cellu- 
loid for  wax  in  the  foliage. 

Wax  leaves  were  at  first  attempted,  but  they  did  not  seem  to  pre- 
sent the  light  and  airy  quality  so  natural  to  this  particular  tree. 
Without  waiting  to  make  any  great  quantity  of  such,  celluloid  was 
called  into  use,  and  so  successful  have  the  results  proven,  both  in  the 
quality  and  speed  of  production,  that  all  doubts  of  its  practicability 
have  forever  been  removed.  Since  it  was  in  the  making  of  the  birch 
leaves  that  our  experiments  were  first  attempted,  a  brief  description 
of  the  work  on  this  model  may  be  used  to  illustrate  the  modus  oper- 
andi. 

First  of  all  it  is  quite  essential  that  good  sharp  molds  be  secured. 
The  molds  are  to  be  made  from  the  back  or  underside  of  the  leaf  only. 
Cut  the  celluloid  into  squares  with  the  grain  running  lengthwise  with 
the  leaf,  allowing  a  slight  excess  of  material  for  trimming,  and  a  suffi- 
cient length  to  include  the  entire  stem,  as  this  is  to  remain  attached  to 
the  leaf.  The  oblong  pieces  of  celluloid  are  submerged  in  a  shallow  tray 
containing  amyl  acetate  or  acetone,  for  a  length  of  time  governed  by 
the  thickness  of  the  celluloid  used.  After  removal  from  the  chemical 
the  celluloid  is  laid  for  a  second  or  more  in  an  adjoining  tray  of  water. 
This  part  of  the  operation  is  the  one  grand  essential  to  the  rapid  hand- 


^Modeler,  Department  of  Groups  and  Murals,  Milwaukee  Public  Museum. 

ME.  R.  Tyrrell.     "Celluloid  as  a  Modeling  Medium,"  Public  Museum  Yearbook,  vol.  I,  pp.  lOo — 
108,  1921. 
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ling  of  the  work.  Lift  the  celluloid  square  from  the  tray,  blot  off  the 
surplus  water  and  lay  it  on  the  plaster  mold  of  the  leaf  to  be  duplicated 
pressing  it  firmly  into  place  with  a  chunk  of  modeling  wax.  This 
may  immediately  be  removed  with  the  modeled  leaf  attached  thereto 
and  the  operation  repeated  any  number  of  times.  The  leaves  should 
remain  on  each  separate  chunk  of  wax  used,  and  be  allowed  to  set  for 
several  hours.  In  trimming  the  leaves,  cut  just  inside  the  edges;  the 
stem  or  petiole  should  be  cut  double  width  and  folded  lengthwise 
with  the  edges  down  to  produce  a  smooth  and  natural  appearance. 


FlG.  80. — Three  stages  in  the  making  of  a  celluloid  leaf. 


Figure  80  illustrates  this  process;  (A)  shows  the  mold,  (B)  the 
mold  with  the  celluloid  applied  and  (C)  the  celluloid  leaf  after  it  is 
taken  from  the  mold  fully  set  and  ready  to  trim.  They  may  then  be 
colored  and  laid  out  to  dry.  For  the  branch,  use  a  tapered  wire  of 
the  desired  length,  first  soldering  on  any  small  pieces  intended  for 
twigs  and  brushing  it  over  with  a  coat  of  celluloid  lacquer.  When 
dry,  apply  lacquer  to  the  tips  of  the  leaf  stems  and  lay  them  along  the 
branch  beginning  at  the  top  and  spacing  them  as  you  proceed. 
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The  leaves  will  then  all  lie  straight  up  and  down  above  the  wire, 
as  shown  in  figure  81  A,  and  should  be  left  a  short  while  to  become 
firmly  attached,  when  they  may  be  adjusted  in  final  positions  by  the 
application  of  a  mildly  heated  modeling  tool  applied  at  the  base  of 
the  stem  and  close  to  the  branch.  The  result  of  this  part  of  the 
process  is  shown  in  figure  81  B.     Build  up  or  thicken  the  branch  by 


FlG.  81. — Celluloid  leaves  attached  to  the  stem. 


carefully  coating  with  wax  or  paint,  to  conceal  any  unevenness  and 
add  finish  to  the  work.  The  natural  body  or  trunk  and  parts  of  the 
heavier  branches  were  used;  the  artificial  parts  being  built  up  to  the 
required  thickness  and  attached.  The  results  in  this  case  have  proven 
very  satisfactory,  besides  lightening  the  labor  and  saving  time. 
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A  PAINTED  GRASSHOPPER  FROM  OKLAHOMA 

By  E.  D.  Crabb47 

The  Public  Museum  has  in  its  collection  of  insects  a  rare  Oklahoma 
specimen  of  the  gaily  colored  locust,  Dactylotum  pictum  Charpientier. 
This  species  is  perhaps  more  generally  known  as  the  "painted  grass- 
hopper." 

Like  many  really  important  discoveries,  this  insect  was  found  very 
unexpectedly.  In  walking  through  a  dry,  desolate  pasture,  bordered 
by  some  sandstone  bluffs,  near  Red  river  in  Jefferson  county,  Okla- 
homa, this  gaily  decorated  grasshopper  was  seen  proceeding  leisurely 
through  the  sparse,  dry  vegetation  along  the  rim  of  a  deep  gulch. 
Although  this  insect  was  not  more  than  an  inch  and  a  quarter  long, 
it  occasioned  that  keen  joy  which  comes  to  a  collector  when  he  cap- 
tures a  specimen  which  has  never  been  reported  from  that  region. 

The  general  colors  of  this  grasshopper  were  yellowish  on  the  front 
edges  of  all  the  segments,  giving  way  to  red  on  the  top,  while  the  major 
portion  of  the  sides  were  very  dark  brewster  green  in  life.  The  top 
of  each  abdominal  segment,  as  well  as  the  top  and  sides  of  the  thorax 
and  head  were  red.  With  regard  to  the  proportion  of  colors,  dark 
brewster  green  and  lighter  green  rank  first,  though  the  outline  of  these 
shades  is  indefinite;  yellow  is  next  in  importance,  with  red  of  nearly 
equal  extent. 

Since  bird  studies  had  been  carried  on  in  all  the  southern  and 
western  counties  of  Oklahoma,  except  Cimarron,  and  Texas,  without 
having  met  the  painted  grasshopper,  it  is  certain  that  it  is  not  com- 
monly found  in  Oklahoma.  Indeed,  it  appears  that  there  is  only  one 
species  of  painted  grasshopper  in  the  United  States,  and  that  it  gen- 
erally occurs  "From  Dakota  to  Texas  along  the  eastern  front  of  the 
Rocky  Mountains."48  Other  genera  and  species  of  painted  grass- 
hoppers occur  in  Mexico,  Central  and  South  America. 


"Associate  Lecturer,  Milwaukee  Public  Museum. 

*»Scudder,  "Guide,  N.  A.  Orthoptera  North  of  Mexico,"  p.  50,  1875. 
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THE  ROSE  FAMILY  IN  WISCONSIN 

By  Albert  M.  Fuller49 

While  making  a  somewhat  intensive  study  of  the  blackberries 
native  to  Wisconsin  for  thesis  work  at  the  University  of  Wisconsin, 
the  writer's  attention  was  called  to  the  variability  that  exists  in  the 
group.  An  examination  of  other  genera  showed  that  the  blackberries 
did  not  have  a  monopoly  on  variation. 

Variation  is  one  of  the  essential  characteristics  in  the  improvement 
of  any  plant  but  all  of  the  variations  exhibited  by  plants  are  not  de- 
sirable. The  plant  breeder  chooses  the  desirable  characteristics  and 
tries  to  strengthen  and  perpetuate  them,  while  he  does  his  best  to 
eliminate  those  that  are  undesirable. 

Every  family  in  the  plant  kingdom  has  radicals.  It  is  these  radi- 
cals that  are  of  especial  interest  to  the  plant  breeder.  Many  of  the 
radicals  can  be  confined  to  three  families — the  violet,  the  evening 
primrose  and  the  rose.  All  three  of  these  families  are  very  interest- 
ing, but  the  most  important  as  far  as  the  human  race  is  concerned,  is 
the  rose  family.  A  large  number  of  eccentric  individuals  belong  to 
this  family,  which  can  be  confined  to  four  genera  —  the  juneberry 
(Amelanchier) ,  the  hawthorn  (Crataegus),  the  blackberry  (Rubus) 
and  the  rose  (Rosa). 

It  has  been  generally  accepted  since  biblical  times  that  plants 
behaved  in  a  decent  and  orderly  way — that  plants  always  bred  true 
to  their  kind.  An  unbridgeable  gulf  was  supposed  to  exist  between 
one  kind  of  a  plant  and  another,  making  it  impossible  for  plants  to 
intergrade.  Linneaus,  the  father  of  modern  botany,  evidently  be- 
lieved species  to  be  absolutely  distinct,  and  even  some  botanists  today 
hold  more  or  less  to  the  same  idea.  After  the  appearance  of  Dar- 
win's "Origin  of  the  Species,"  scientists  were  stimulated  to  work  on 
this  problem.  Numerous  theories  were  advanced  as  to  how  new  spe- 
cies came  into  existence,  but  soon  the  problem  narrowed  down  to  a 
study  of  heredity.  It  was  generally  accepted  for  a  time  that  acquired 
characteristics  were  inherited,  but  the  great  German  zoologist,  Weiss- 
man,  performed  experiments  that  gave  contrary  evidence.  (Today 
some  scientists  believe  that  certain  acquired  characteristics  are  in- 
herited). 

Up  to  about  1900  most  of  the  work  pertaining  to  heredity  was  done 
in  laboratories.  Cells  were  studied  under  the  microscope  to  see  if 
they  could  find  the  bodies  that  carried  the  inherited  characteristics, 

"Assistant  Curator  of  Botany,  Milwaukee  Public  Museum. 
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or  in  other  words,  the  mechanism  for  heredity.  There  was  accumu- 
lated an  abundance  of  evidence  for  the  theory  that  most  of  the  in- 
herited characteristics  are  carried  by  chromosomes,  small  bodies  in 
the  nuclei  of  cells.  However,  these  students  of  the  cells  (cytologists) 
did  not  pay  much  attention  to  living  plants  and  animals. 

The  first  important  work  pertaining  to  heredity  from  the  experi- 
mental field,  was  done  by  an  Austrian  Monk,  Gregor  Mendel,  in  the 
middle  of  the  last  century.  In  the  garden  of  the  monastery,  he  grew, 
experimented  and  observed  plants.  Mendel's  epoch-making  experi- 
ments were  mostly  confined  to  the  common  garden  pea.  He  crossed 
a  rough-coated  seed  variety  with  a  smooth-coated  variety  and  all  of 
the  offspring  produced  smooth-coated  seeds.  In  the  second  generation 
the  two  contrasting  characteristics  separated.  Seventy-five  percent 
of  the  seeds  were  smooth-coated  and  twenty-five  percent  were  rough- 
coated.  The  rough-coated  seeds  always  bred  true.  Some  of  the 
smooth  seeds  bred  true  while  others  gave  rise  to  smooth  and  rough- 
coated  seeds  in  the  proportion  of  three  smooth  to  one  rough.  He 
tried  a  number  of  other  contrasting  characteristics  and  found  that 
they  worked  out  the  same  way. 

Mendel  published  the  results  of  his  work  in  1865  but  the  paper  re- 
mained almost  unknown  until  about  1900,  when  it  was  discovered 
simultaneously  by  three  scientists  and  created  a  sensation  in  the  scien- 
tific world.  Later,  workers  produced  various  kinds  of  hybrids  ex- 
hibiting characteristics  intermediate  between  the  parents.  Many 
scientists  believed  that  hybridization  is  one  means  by  which  a  species 
gives  rise  to  new  forms.  In  a  large  number  of  cases  hybridization  is 
responsible  for  variation. 

Another  theory  relative  to  origin  of  species  was  advanced  by  Hugo 
de  Vries  of  Holland.  De  Vries  had  transplanted  a  number  of  evening 
primroses  (Oenothera)  to  an  experimental  garden.  Some  of  the  off- 
spring varied  greatly  from  the  parent  plant.  De  Vries'  theory  was 
that  species  rose  by  a  sharp  differentiation  from  the  parent  plant. 
The  Mutation  theory,  as  it  was  called,  remained  unchallenged  for  a 
time.  About  1914,  E.  C.  Jeffry50  pointed  out  that  the  evening  prim- 
rose plant  used  by  De  Vries  probably  was  a  hybrid  and  if  it  was,  the 
variability  of  the  offspring  would  be  explained.  In  a  large  number  of 
cases  of  variation,  hybridization  is  responsible  but  there  are  a  few 
cases  which  hybridization  does  not  explain  and  De  Vries'  Mutation 
theory  does.     Other  causes  for  variation  are — geographical  isolation, 

^E.  C.  Jeffry,  "Spore  Condition  in  Hybrids  and  the  Mutation  Theory  of  DeVries" — Botanical 
Gazette,  vol.  58,  p.  322. 
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differences  in  soil,  temperature,  light  intensity  and  moisture.  In  the 
rose  family,  hybridization  is  the  chief  cause  of  variation.  In  certain 
species  of  blackberries,  the  intensity  of  the  light  has  a  strong  influence 
on  the  prickles.  The  fertility  of  the  soil  influences  the  size  of  the  plant, 
especially  the  size  of  the  leaves. 

The  following  genera  belonging  to  the  Rose  family  are  found  in 
Wisconsin:  ninebark  (Physocarpus) ,  spiraea  (Spiraea),  apple  (Pyrus), 
plum  (Primus),  juneberry  (Amelanchier) ,  hawthorn  (Crataegus), 
strawberry  (Fragaria),  barren  strawberry  (W aldsteinia) ,  cinquefoil 
(Potentilla),  avens  (Geum),  blackberry  and  raspberry  (Rubus)  and 
the  rose  (Rosa).  Here  only  the  variable  genera  will  be  discussed,  as 
the  other  genera  are  fairly  constant  and  easy  to  determine.  The 
variable  genera  include  some  of  our  most  important  economic  plants, 
a  rather  detailed  description  of  which  is  not  amiss. 

Five  species  of  blackberries  occur  in  the  state  and  most  of  them  are 
widely  distributed.  Like  many  other  of  our  plants,  we  do  not  ap- 
preciate them.  We  spend  fortunes  to  import  foreign  plants  not  nearly 
as  desirable  as  our  own.  Nature  does  not  produce  a  more  luscious 
and  healthful  fruit  than  the  blackberry. 

The  blackberries  are  sinners  when  it  comes  to  the  art  of  deviating 
from  rules  and  regulations.  Different  species  grow  side  by  side.  A 
bumblebee  comes  along  and  carries  the  pollen  from  one  to  another 
and  the  crime  is  committed.  Some  of  the  resulting  plants  will  re- 
semble the  mother;  others  the  father,  while  some  will  be  a  mixture  of 
both  of  the  parents.  Many  a  botanist  has  roundly  cursed  this  group, 
while  others  have  rejoiced  because  of  the  chance  to  make  species  to 
one's  heart's  content.  Thirty  years  ago  all  of  the  blackberries  occur- 
ring in  northeastern  America  could  be  confined  to  less  than  ten  species. 
Gray's  Manual,  7th  Edition  lists  thirty-eight  for  the  northeastern 
United  States.  In  England  over  one  hundred  species  have  been  rec- 
ognized. Ezra  Brainerd,  for  years  president  of  Middlebury  College, 
made  a  careful  study  of  the  group.  He  recognized  that  many  of  the 
so-called  species  were  hybrids.  With  the  assistance  of  A.  K.  Peter- 
sen of  the  Vermont  Experiment  Station,  a  large  number  of  the  wild 
species  were  transplanted  to  a  control  garden  and  artificial  crosses 
were  made  the  offspring  being  carefully  observed  for  several  genera- 
tions.0 Their  results  gave  evidence  that  of  the  large  number  of  species 
listed  for  New  England,  only  twelve  were  valid.  Many  of  the  other 
forms  they  actually  produced  by  crossing. 

"Brainerd  &  Peitersen,  "Blackberries  of  New  England— Their  Classification"— Bulletin  217, 
Vermont  Agricultural  Experiment  Station. 
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The  Wisconsin  blackberries  are  very  variable.  Several  hundred 
herbarium  specimens  have  been  carefully  examined  and  growing  plants 
have  been  observed  in  the  field.  The  blackberries  of  this  state  may 
be  divided  into  two  groups;  the  tall  blackberries  and  the  dewberries. 
Three  species  comprise  the  tall  group;  the  highbush  (R.  allegheni- 
ensis  (Porter),  the  tall  (R.  argutus  Link)  and  the  thornless  blackberry 
(R.  canadensis  L.).  The  dewberries  are  represented  by  two  species, 
the  running  blackberry  (R.  villosus  Ait.)  and  the  hispid  or  swamp 
blackberry  (R.  hispidus  L.). 

The  highbush  blackberry  is  the  common  form  encountered  in  the 
open  woods  of  the  state.  In  typical  woodland,  it  grows  eight  to  ten 
feet  high.  The  thick  stem  is  usually  armed  with  numerous  straightish 
prickles.  The  large  leaves  are  usually  five-parted.  The  showy  white 
flowers  are  borne  in  large  cylindrical  racemes.  The  fair-sized,  thimble- 
shaped  fruit,  is  delicious  when  ripe.  The  Synder,  the  highbush  black- 
berry recommended  for  Wisconsin,  is  largely  of  the  native  highbush 
blood  and  the  Ancient  Britton,  a  standard  variety,  is  said  to  have  origi- 
nated from  a  Wisconsin  highbush  seedling.  Hybrids  between  the 
highbush  and  other  native  species  are  common. 

The  tall  blackberry  resembles  the  highbush  fairly  closely.  The 
stem  is  usually  deeply  grooved  and  armed  with  long,  sharp  prickles. 
The  flowers  are  borne  in  more  or  less  flattish  clusters.  The  fruiting 
stems  (pedicels)  are  armed  with  many  sharp  needle-like  prickles. 
Many  of  the  highbush  specimens  showed  evidences  of  some  tall  black- 
berry  blood. 

To  anyone  who  has  fought  his  way  through  a  jungle  of  the  high- 
bush blackberries,  it  is  like  jumping  from  inferno  into  Paradise  to 
come  across  patches  of  the  thornless  blackberry.  The  tall  round 
stems  are  free  from  prickles.  The  leaflets  of  the  five-parted  leaves 
are  long  tipped  (acuminate).  The  flowers  are  not  as  showy  as  those 
of  the  two  preceding  species  and  the  fruit  is  fairly  large,  juicy  and 
somewhat  acid.  The  thornless  blackberry  of  the  nurseries  originated 
from  this  species  but  does  not  seem  to  be  raised  extensively,  which  is 
to  be  regretted  since  it  is  much  more  companionable  than  the  highbush 
varieties. 

Dewberry  is  the  name  applied  to  low-growing  species  of  black- 
berries. The  running  blackberry  grows  along  sandy  roadsides,  rock 
piles,  fence  rows  and  old  deserted  fields.  Sometimes  it  is  procumbent; 
at  other  times  it  may  grow  partly  upright.  The  round,  thin  stem 
usually  is  armed  with  short-hooked  prickles.  The  leaves  are  usually 
three-parted.     The  large  white  flowers  are  borne  on  long  flowering 
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stems  springing  from  the  axils  of  the  leaves.  The  fruit  is  large,  juicy 
and  spicy.  Although  this  species  does  not  seem  to  have  entered  into 
any  of  our  cultivated  varieties  of  dewberries,  it  is  surely  worthy  of  a 
trial. 

The  swamp  dewberry  keeps  company  with  the  blood-thirsty  sun- 
dew (Drosera),  the  swamp  polygala  (Polygala  sanguinea)  and  the 
haughty  grasspink  (Calopogon  pulchellus).  The  long,  thin  stem 
usually  beset  with  numerous  bristles  trails  along  the  ground.  The 
small  greenish-white  flowers  are  borne  on  a  few-flowered  raceme. 


FIG.  82.— The  Smooth  Juneberry. 


The  reddish-black  fruit  is  small  and  very  seedy.  This  is  the  only 
blackberry  that  we  have  that  is  not  worthy  of  cultivation.  Hybrids 
between  this  and  the  running  blackberry  are  very  common. 

The  juneberries  (Amelanchier)  are  a  deserving  group  which  has 
been  neglected.  The  common  juneberry  (A.  canadensis  (L.)  Medicus) 
is  one  of  the  first  of  our  trees  to  bloom  in  the  spring,  the  flowers  appear- 
ing before  the  leaves  have  unfolded.  A  tree  in  full  bloom  is  a  glorious 
sight.  According  to  K.  M.  Wiegand  of  Cornell,  who  has  determined 
most  of  the  juneberry  specimens  in  our  herbarium,  six  species  are 
found  in  Wisconsin.     These  can  be  divided  into  three  groups — the 
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tree,  the  stoloniferous  (clump-forming)  and  the  non-stoloniferous 
juneberries. 

The  tree  species  occur  throughout  the  state,  the  common  june- 
berry  (A.  canadensis  (L.)  Medicus)  growing  to  be  thirty  feet  high. 
The  showy  white  blossoms  are  borne  in  racemes.  The  fruit  which 
matures  the  last  of  June,  is  reddish-purple  in  color  and  rather  dry 
and  tasteless.  The  smooth  juneberry  (A.  laevis  Wieg.)  was  for  years 
considered  as  a  form  of  the  common  juneberry.  The  Menomini 
Indians  of  Wisconsin  recognized  the  differences  long  before  Wiegand 
had  separated  the  two  species,  and  they  had  distinct  names  for  each.52 
The  smooth  juneberry  has  characteristics  similar  to  the  preceding 
species,  but  the  fruit  differs  in  that  it  is  blackish,  juicy  and  sweet. 
A  fruiting  branch  is  illustrated  in  figure  82. 

The  stoloniferous  species  propogate  by  runners  the  plants  growing 
in  large  colonies.  The  pasture  juneberry  (A.  humilis  Wieg.)  grows 
throughout  the  state,  while  the  low  juneberry  (A.  stolonifera  Wieg.) 
has  been  collected  only  in  Door  County.  The  plants  are  stiff  and  up- 
right growing  from  one  to  five  feet  in  height.  The  black,  luscious 
fruit  of  the  pasture  juneberry  ripens  in  August,  while  the  similar  fruit 
of  the  low  juneberry  matures  in  July. 

The  low,  solitary  species  range  from  four  to  eight  feet  in  height. 
The  purple  juneberry  (A.  sanguinea  (Pursh)  D.  C.)  is  scattered 
throughout  Wisconsin  while  the  northern  juneberry  (A.  huronensis 
Wieg.)  has  been  collected  only  in  the  northeastern  part  of  the  state. 
The  flowers  of  both  species  are  large  and  showy.  The  large,  purplish- 
black  fruit  matures  in  August  and  September.  The  leaves  of  the 
northern  juneberry  are  very  woolly  beneath,  while  those  of  the  purple 
juneberry  are  fairly  smooth. 

All  of  the  species  hybridize  freely  and  for  this  reason  many  speci- 
mens are  difficult  to  determine.  The  most  common  hybrids  are: 
the  common  with  the  smooth,  the  pasture  with  the  smooth,  and  the 
pasture  with  the  purple.  The  fruit  of  all  of  the  species,  except  the 
common  juneberry,  is  as  delicious  as  blueberries  and  they  should  be 
cultivated  for  it. 

The  hawthorns  are  probably  the  most  difficult  of  any  of  these 
genera.  They  are  very  variable.  Doubtless  hybridization  is  the 
cause  of  the  variation  but  it  would  be  a  long  difficult  task  to  prove  it. 
In  China,  the  hawthorn  has  been  cultivated  for  centuries  for  its  fruit 
and  while  we  do  not  care  for  the  fruit,  we  find  the  tree  very  orna- 

52Huron  H.  Smith,  "Ethnobotany  of  the  Menomini  Indians,"  Bulletin  of  the  Milwaukee  Public 
Museum,  Vol.  IV.,  No  1,  1923. 
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mental.  This  is  especially  true  in  the  fall  when  its  covering  of  scarlet 
fruit,  makes  it  resemble  a  gigantic  Jerusalem  cherry.  Many  of  the 
birds  are  fond  of  the  fruit  and  this  would  be  a  good  tree  to  be  planted 
in  bird  sanctuaries. 

Fortunately  thus  far,  Sargent53  lists  only  seven  species  for  Wis- 
consin. Most  of  the  specimens  examined  by  Sargent  were  collected 
in  the  southern  and  eastern  parts  of  the  state,  for  they  are  sparsely 
represented  in  the  north.  The  flowers  and  leaves  of  all  of  the  Wiscon- 
sin species  are  fairly  similar.  The  best  way  to  distinguish  the  different 
species  seems  to  be  that  of  comparing  the  size  of  the  tree,  the  time  of 
flowering  and  the  time  that  the  fruit  ripens  and  falls.  For  accurate 
determination  careful  observation  in  the  field  is  absolutely  necessary. 
The  following  species  bloom  from  the  1st  to  the  20th  of  May.  The 
clambering  hawthorn  (C.  assurgens  Sarg.)  grows  twenty-five  feet  high. 
The  trunk,  two  to  six  inches  in  diameter,  is  covered  with  close  gray 
bark.  The  branchlets  are  usually  armed  with  numerous  spines  one 
to  one  and  a  half  inches  long.  The  large,  dull  red  fruit  ripens  in  Sep- 
tember and  falls  the  first  part  of  October. 

C.  sertata  Sarg.  grows  from  ten  to  twenty  feet  high.  The  trunk, 
six  to  eight  inches  in  diameter,  is  covered  with  thin  plate-like  bark. 
The  branchlets  may  be  unarmed  or  armed  with  spines  one  to  two  and 
a  half  inches  long.  The  round,  bright  red  fruit,  one-half  inch  in  di- 
ameter, matures  and  falls  in  September. 

C.  gemmosa  Sarg.  grows  to  be  thirty  feet  high.  The  trunk,  one 
foot  in  diameter,  is  covered  with  a  dark  brown,  scaly  bark.  The 
branchlets  are  armed  with  spines  two  inches  long.  The  round,  shining 
scarlet  fruit  ripens  in  October,  and  becomes  very  succulent  before 
falling.  It  approaches  more  closely  than  our  other  species,  the  south- 
ern Red  Haw  and  is  so-called  by  boys. 

C.  sera  Sarg.  is  the  largest  of  the  hawthorns  growing  from  thirty 
to  forty  feet  high.  The  trunk  is  from  one  to  one  and  a  half  feet  in 
diameter.  The  branchlets  are  armed  with  few,  mostly  straight  spines 
one  and  a  quarter  to  one  and  a  half  inches  long.  The  dull,  dark  red 
pear-shaped  fruit,  two-thirds  of  an  inch  long  and  half  an  inch  in  di- 
ameter, ripens  and  falls  in  October. 

The  remainder  of  the  hawthorns  blooms  from  the  last  part  of  May 
to  the  middle  of  June.  The  woolly  hawthorn  (C.  tomentosa  L.) 
grows  from  fifteen  to  twenty  feet  high.  The  trunk  is  five  to  six  inches 
in  diameter.  The  young  branchlets  are  covered  with  a  thick  coat  of 
wool.     The  older  branchlets  may  be  unarmed  or  armed  with  straight 

63Sargent,  Charles  Spraj?ue.    "Manual  of  the  Trees  of  North  America,"  Second  Edition,  1922. 
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spines.  The  small  flowers  open  in  June.  The  small,  orange-red  fruit 
ripens  in  October  and  remains  on  the  tree  until  spring. 

The  white  thorn  (C.  punctata  Jacq.)  is  a  tree  twenty  to  thirty  feet 
high.  The  trunk  becomes  about  one  foot  in  diameter.  The  branch- 
lets  are  armed  with  light  orange-gray  spines  two  to  three  inches  long. 
The  large  white  flowers  open  the  first  part  of  June.  The  large,  red 
or  bright  yellow  fruit  is  covered  with  numerous  small  white  spots. 
The  fruit  ripens  and  falls  in  October. 

The  round-leaved  hawthorn  (C.  rotundifolia  Moench.)  seems  to  be 
the  only  one  of  our  species  which  is  shrublike.  It  grows  to  twenty 
feet  in  height.  The  short  trunk,  eight  to  ten  inches  in  diameter,  is 
covered  with  a  dark  red  to  brown  scaly  bark.  The  small,  dark 
crimson  fruit  ripens  and  falls  in  October. 

The  above  synopsis  of  the  hawthorns  is  given  in  hope  that  it  will 
help  and  also  interest  more  folk  in  the  group.  Hawthorns  are  invalu- 
able hedge  plants  and  permit  of  rigorous  pruning.  Growing  from  the 
seed  is  only  possible,  however,  after  the  seeds  have  passed  through  the 
alimentary  canal  of  some  grazing  animal. 

The  last  group  for  discussion  are  the  roses  which  are  very  variable. 
Six  species  occur  in  the  state;  the  smooth  (R.  blanda  Ait.)  the  prickly 
(R.  acicularis  Lindl.)  the  Arkansas  (R.  pratincola  Greene),  the  swamp 
(R.  Carolina  L.)  the  pasture  (R.  humilis  Marsh)  and  the  Virginian 
(R.  virginiana  Mill).  All  of  the  species  hybridize  so  much  that  it  is 
very  hard  to  determine  them  and  careful  observation  in  the  field  is 
necessary.  J.  H.  Schuette,  deceased,  of  Green  Bay,  spent  many 
years  studying  the  roses.  He  divided  the  Marsh  rose  into  eight  varie- 
ties and  the  smooth  rose  he  treated  likewise.  He  never  realized  satis- 
factory results  from  his  work. 

The  smooth  rose  grows  from  one  to  five  feet  high.  The  plant  is 
usually  free  from  prickles.  The  leaf  consists  of  five  to  seven  leaflets. 
The  large  pink  flowers  are  either  solitary  or  borne  in  flattish  clusters. 
The  bright  scarlet  fruit  (hip),  an  inch  long,  is  smooth.  The  smooth 
stem  and  the  smooth  fruit  are  the  chief  characteristics  which  separate 
it  from  similar  species. 

The  prickly  rose  is  a  low-growing  bush  ranging  from  one  to  five 
feet  in  height.  The  stem  is  beset  with  numerous  uniform  straight 
prickles.     The  large  flowers  usually  are  solitary.     The  fruit  is  smooth. 

The  Arkansas  rose  is  a  low-growing  shrub.  The  stem  is  beset 
with  numerous  uniform  prickles.  The  leaf  consists  of  seven  to  eleven 
leaflets.     The  flowers  are  borne  in  flattish  clusters.  The  fruit  is  smooth. 

The  Swamp  rose  is  a  very  bushy  species  usually  found  in  the  low- 
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lands.  Here  and  there  on  the  stem  are  rather  broad-hooked  prickles 
with  small  straight  prickles  between  them.  The  bright  pink  flowers 
are  borne  in  small  clusters.  The  large,  round,  scarlet  fruit  is  usually 
rough  and  viscid. 

The  pasture  rose  is  very  common  along  sandy  roadsides,  and  in 
sandy  hay  and  grain  fields.  The  plant  is  mostly  bushy  and  grows 
from  six  inches  to  five  feet  in  height.  The  stem  is  usually  beset  with 
small  straight  prickles.  The  pink  flowers  are  solitary  or  in  small 
clusters.    The  small,  round,  red,  fruit  is  rough  and  viscid. 

The  Virginia  rose  resembles  the  pasture  rose  very  closely  but  gen- 
erally grows  higher.  The  stem  is  usually  armed  with  numerous  stout 
hooked  prickles.  The  cinnamon  rose  (R.  cinnamonea  L.)  and  the 
sweetbriar  (R.  rubiginosa  L.)  often  escape  from  cultivation.  Both 
of  these  are  easy  to  recognize. 

The  horticultural  rose  is  probably  the  oldest  cultivated  and  the 
best  loved  flower  of  history.  Some  two  thousand  years  ago  the  citi- 
zens of  Athens  crowned  it  the  "queen  of  flowers."  Herodotus,  the 
historian,  describes  roses  in  the  garden  of  King  Midas  that  had  sixty 
petals.  Down  through  history  varieties  of  roses  have  increased  until 
today  the  number  is  almost  infinite.  Nearly  all  of  our  cultivated 
roses  are  the  products  of  hybridization.  Many  have  been  crossed  and 
recrossed  for  such  a  long  time  that  it  is  nearly  impossible  to  trace  the 
native  stock  from  which  they  have  sprung.  Many  of  our  most  beauti- 
ful varieties  have  come  from  very  lowly  ancestors.  Wilson,  for  years 
the  plant  explorer  of  the  Department  of  Agriculture,  writes  "Roses 
are  ordinarily  'made'  not  discovered.  They  are  the  products  of  the 
gardener's  skill.  I  wish  that  I  could  take  the  readers  of  this  work  to 
the  mountain  fastnesses  of  Central  and  West  China,  to  certain  re- 
mote parts  of  Japan — there  introduce  him  to  the  wild  types  from  which 
have  evolved  our  Killarney,  Mme.  Caroline  Testout  and  so  forth." 

Our  common  cultivated  roses  can  be  divided  into  the  following 
groups;  tea,  hybrid  tea,  the  polyanthus,  the  hardy  climbing,  and  the 
hybrid  perpetual.  The  tea  roses  are  of  a  very  complex  ancestry. 
The  first  hybrid  tea  rose,  La  France,  was  produced  by  Guilot  Fils  in 
1867.  They  crossed  a  hardy  blooming  hybrid  perpetual  rose,  Mme. 
Victor  Verdier  with  Mme.  Bravy,  a  constant  blooming  tea  rose.  Two 
Chinese  roses  R.  odorata  and  R.  chinensis  crossed  with  the  Province 
and  the  damask  rose  are  a  few  of  the  ancestors  of  La  France.  Most 
of  the  favorite  varieties  of  today  are  hybrid  tea  roses,  among  which 
are  Admiral  Ward,  Angelus,  Columbia,  America,  Premier,  Ophelia 
with  its  sports,  and  the  White  Killarney. 
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The  Ophelia  has  given  rise  to  varieties  such  as  the  Golden  Ophelia, 
Mme.  Butterfly  and  the  Silver  Wedding  rose.  The  Silver  Wedding 
rose  is  of  special  interest  since  it  is  one  of  a  few  instances  where  the 
variation  can  not  be  explained  by  hybridization.  On  an  Ophelia 
plant  in  the  greenhouses  of  Albert  F.  Amling  of  Maywood,  Illinois, 
appeared  a  branch  which  had  yellow-white  leaves.  Varietal  propo- 
gation  was  maintained  by  budding  from  this  sport  to  normal  Ophelia 
plants. 


FlG.  83. — The  Dorothy  Perkins  Rose. 


The  Polyantha  roses  have  originated  from  a  Chinese  rose  (R.  mul- 
tifiora).  Cecile  Brunner  is  one  of  the  best  known  roses  of  this  class. 
R.  multiflora  and  R.  Wichuraiana,  a  wild  rose  of  Japan,  crossed  with 
some  ever-blooming  rose  have  given  rise  to  the  hardy  climbing  roses. 
The  best  known  variety  of  the  hardy  climbing  rose  is  the  Dorothy 
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Perkins,  shown  in  figure  83.  It  has  been  chosen  for  planting  in  all 
of  the  parks  of  Milwaukee.  This  rose  was  one  plant  from  about 
twenty-five  seedlings  produced  by  crossing  R.  Wichuraiana  with 
pollen  from  Mme.  Luizet  raised  by  Alvin  Miller  in  the  Jackson  & 
Perkins  nurseries,  Newark,  New  York.  The  rose  was  named  for  the 
daughter  of  George  C.  Perkins,  president  of  the  company.  R.  Wi- 
churaiana, the  maternal  parent,  is  a  trailing  plant  with  dark  green, 
glossy,  half  evergreen  foliage.  The  beautiful,  fragrant,  pure  white 
flowers  with  a  mass  of  golden  stamens  are  borne  in  great  profusion. 
Mme.  Gabriel  Luizet,  the  paternal  parent,  is  a  hybrid  perpetual  and 
was  originated  by  Liabaud  in  1877.  The  flowers  are  a  light  silvery 
pink,  shading  paler  at  the  edges  of  the  petals  and  moderately  fragrant. 

The  result  of  this  crossing  is  a  plant  with  glossy,  bright  green  foli- 
age. The  cherry  pink,  slightly  fragrant  flowers  are  borne  in  great 
profusion  and  last  for  a  long  time.  The  flowers  are  double  and  the 
petals  are  wrinkled.  This  rose  has  given  rise  to  a  sport — White 
Dorothy,  the  white  flowers  of  which  show  a  semi-reversion  to  the 
maternal  parent  R.  Wichuraiana.  The  Dorothy  Perkins  rose  has  been 
planted  throughout  the  United  States  and  Canada.  It  thrives  on 
the  coast  of  Norway  well  up  toward  the  Arctic  Circle.  It  is  a  favorite 
in  Australia  and  New  Zealand.  Travelers  have  found  it  planted  in 
unfrequented  places  in  Persia,  China  and  northern  India.  The 
National  Rose  Society  of  Great  Britain  awarded  the  Nickerson  cup 
to  the  Jackson  and  Perkins  Company  in  1908,  "as  the  raisers  of  the 
best  pink  climbing  rose  blooming  in  clusters,  '  Dorothy  Perkins.'  " 
When  you  meet  Dorothy  Perkins  you  can  feel  perfectly  acquainted 
because  you  are  familiar  with  all  of  the  family  history. 

This  gives  our  readers  an  intimate  glimpse  into  the  native  and 
some  of  the  cultivated  members  of  the  rose  family  in  Wisconsin. 
Many  and  varied  are  the  edible  fruits  of  the  rose  family  in  the  United 
States.  Doubtless  a  list  of  them  will  prove  enlightening  to  our  non- 
technical readers.  The  apples,  pears,  plums,  peaches,  apricots,  nec- 
tarines, loquats,  quinces,  red  haws,  and  juneberries  all  seem  to  the 
uninitiated  to  belong  to  one  family.  But  when  we  include  such  dif- 
ferent fruits  as  the  strawberry,  raspberry,  dewberry,  blackberry, 
loganberry  and  several  kinds  of  cherries,  the  relationship  is  not  so 
apparent. 
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PHOTOGRAPHING  IN  THE  GRAND  CANYON 

By  S.  A.  Barrett54 

The  Museum's  second  geological  summer,  that  of  1923,  in  the 
Grand  Canyon  was  a  continuation  of  its  1922  work,  but  covered  a 
wider  range. 

Photography  had  played  an  important  part  in  the  first  summer's 
work,  but  then  we  had  had  only  two  cameras.  Mr.  Edwards  busied 
himself  with  the  large  view  camera,  while  the  writer  devoted  his  at- 
tentions to  the  motion  picture  outfit. 

This  first  season's  work  resulted  in  a  considerable  series  of  excellent 
still  pictures  of  interesting  points  and  in  several  thousands  of  feet  of 
motion  picture  negative.  Incidentally,  it  netted  a  large  amount  of 
valuable  experience  for  both  operators,  for  photography  at  this  high 
altitude  and  under  the  desert  conditions  of  the  Grand  Canyon  region 
is  quite  a  different  matter  from  that  under  other  climatic  and  environ- 
mental conditions. 

We  had  now  added  to  our  equipment  a  large  "cirkut"  camera  and 
a  good  graflex,  and,  not  the  least  to  be  considered,  an  extra  operator, 
in  the  person  of  Mr.  John  A.  Jeske,  who  assisted  both  of  us  in  many 
ways  with  the  various  cameras. 

Our  work  had  been,  up  to  this  time,  almost  entirely  along  the 
South  Rim  of  the  Canyon,  but  now  we  determined  upon  a  more  de- 
tailed study,  which  took  us  down  into  the  Canyon  and  across  to  the 
North  Rim.  Elsewhere55  in  these  pages,  are  described  our  pack  train 
and  the  details  of  journey.  Here  we  need  only  concern  ourselves 
with  such  features  of  the  trip  as  affected  particularly  our  photographic 
work. 

Since  a  photographic  record  was  to  be  one  of  the  most  important 
results  of  our  trip,  I  at  the  outset  requested  our  chief  guide,  Tom 
Lilly,  to  select  the  steadiest  and  surest-footed  of  the  sixteen  pack 
mules  that  comprised  our  string  and  to  load  our  camera  equipment  on 
him.  A  very  docile  looking  light  brown  mule,  bearing  the  highly 
euphoneus  name  of  "Skedoo"  was  detailed  to  transport  our  precious 
equipment.  When  the  motion  picture  and  view  cameras  had  been 
packed  onto  Skedoo's  saddle,  he  had  a  full  load  and  a  second  mule 
was  requisitioned  to  carry  the  cirkut  camera,  the  movie  tripod  and 
certain  other  accessories.  The  major  part  of  the  pack  train  is  shown 
in  figure  84  at  Santa  Maria  Spring,  where  we  stopped  on  our  way 
down  Hermit  Trail. 


54Director,  Milwaukee  Public  Museum. 

55Edwards,  Ira.    "A  Second  Season  at  the  Grand  Canyon,  Arizona,"  pp.  47 — 62. 
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FlG.  84. — The  expedition's  pack  train  at  Santa  Maria  Spring  on  Hermit  Trail. 


FlG.  85. — Our  camera  outfit  on  the  edge  of  the  Granite  Gorge. 


1923] 


BARRETT,  PHOTOGRAPHING  IN  GRAND  CANYON 


159 


These  two  camera  mules,  together  with  our  own  saddle  animals, 
formed  a  mobile  unit  of  our  outfit  and  Tom  took  them  particularly 
in  charge.  Thus,  leaving  the  remainder  of  the  pack  train  with  its 
heavy  burden  of  chuck  and  blanket  rolls  to  plod  along  on  the  main 
trail  to  some  designated  camp,  we  would  make  side  trips  with  our 
camera  mules  to  various  points  of  vantage,  such  for  instance,  as  the 
edge  of  the  Granite  Gorge,  as  shown  in  figure  85.  Upon  arrival  at 
camp,  we  always  found  that  Joe  Lane  had  an  excellent  camp  dinner 
ready  for  us.  By  this  system  we  were  able  to  work  much  more  rapidly 
and  to  accomplish  far  more  with  our  cameras  than  otherwise. 


FIG.  86.— Hermit  Rapids. 


Our  first  important  photographic  station  was  at  the  Hermit  Rapids. 
Here,  even  at  normal  stage,  the  reddish  brown  waters  of  the  Colorado 
are  lashed  into  foaming  waves,  leaping  in  places  twelve  or  fifteen  feet 
in  height  and  withal  presenting  a  most  attractive  subject  for  a  motion 
picture  camera.  The  contrast  between  the  river  we  saw  from  the 
South  Rim  almost  a  mile  above,  that  thin  yellowish  ribbon  winding  its 
way  down  through  the  bottom  of  the  Granite  Gorge  and  this  giant 
flood  surging  before  us  is  so  great  that  nothing  short  of  the  motion 
picture  camera  can  possibly  give  any  adequate  conception  of  it.     A 
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little  idea  of  these  rapids  may  be  obtained  from  figure  86,  in  which  the 
motion  picture  camera  is  shown  at  the  upper  end  of  the  rapids. 

From  Hermit  camp  we  took  up  our  long  and  winding  journey 
along  the  Tonto  Plateau,  making  our  first  stop  at  Monument  Canyon, 
where  we  found  much  of  photographic  interest,  not  only  down  in  this 
picturesque  canyon  itself,  but  also  up  on  the  plateau,  from  the  edge 


FIG.  87. — Pack  train  descending  the  Zig-zags  of  the  Kaibab 
Trail  and  approaching  the  Suspension  Bridge. 

of  which  we  had  a  wonderful  prospect  down  into  the  Granite  Gorge 
among  the  many  turns  and  rapids  of  the  Colorado. 

From  Plateau  Point,  which  lies  directly  below  El  Tovar  hotel  and 
out  on  the  plateau  from  Indian  Garden,  we  established  another  pho- 
tographic station  and  took  a  large  series  of  photographs  and  films. 

We  at  last  found  ourselves  at  the  "Tip  Off"  ready  for  the  tortuous, 
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almost  precipitous  descent,  down  to  the  south  approach  to  the  sus- 
pension bridge.  Perhaps  nowhere  else  can  the  extent  of  an  expedi- 
tion's equipment  and  the  size  of  the  pack  train  be  so  well  gauged,  as 
on  a  tortuous  trail,  such  as  this.  Our  cavalcade  now  numbered 
twenty-four  animals,  including  the  saddle  animals,  and  made  a  very- 
considerable  file,  as  it  wound  its  way  back  and  forth  down  these  zig- 
zags, as  is  shown  in  figure  87. 

Finally,  arrived  at  the  south  approach  to  the  bridge,  we  halted, 
while  our  guides  sent  the  pack  train  across,  one  animal  at  a  time,  as 
is  prescribed  by  the  government  regulations,  governing  the  use  of 
this  narrow,  but  very  substantial,  bridge.  This  occupied  a  consider- 
able time,  during  which  we  were  able  to  secure  a  series  of  photographs 
and  a  considerable  footage  of  film. 

We  again  took  up  the  Kaibab  trail,  which  leads  directly  up  the 
bottom  of  the  Box  Canyon  of  the  Bright  Angel  for  some  miles,  until 
we  reached  Altar  Falls  on  Ribbon  Creek,  where  we  again  had  an  ex- 
cellent opportunity  to  use  our  cameras  in  this  very  picturesque  and 
beautiful  scenery. 

At  this  point  we  encountered  some  very  well  preserved  aboriginal 
remains,  which  are  described  in  detail  elsewhere  in  these  pages.56 

After  other  tortuous  miles,  over  the  upper  portion  of  the  Kaibab 
trail,  which  by  the  way,  is  no  such  trail  as  the  Bright  Angel,  Hermit 
and  other  trails  found  on  the  south  side  of  the  river,  owing  to  the  fact 
that  this  trail  is  very  little  used  and  is  not,  therefore,  kept  up,  as  the 
more  frequented  trails  are,  we  finally  found  ourselves  on  the  North 
Rim.  The  transition  from  the  South  Rim,  with  its  great  aridity  and 
its  semi-desert  vegetation,  which  conditions  also  obtain  down  in  the 
Canyon  itself,  was  most  striking,  for  here  we  found  ourselves  in  a 
deep  forest,  floored  with  a  rank  vegetation  of  tall  brackens  and  other 
plants,  bespeaking  a  humid  region.  To  this  humidity  we  were  soon 
to  be  introduced.  It  rained  much  of  the  time  during  the  several  days 
that  we  were  on  the  North  Rim. 

We  visited  such  picturesque  points  as  Cape  Royal  and  Cape  Final, 
from  which  superb  views  of  the  Grand  Canyon  and  of  the  Painted 
Desert  beyond,  are  always  visible,  and  finally  we  arrived  on  Bright 
Angel  Point,  the  highest  point  on  this  particular  section  of  the  North 
Rim. 

Bright  Angel  Point,  juts  far  out  into  the  Canyon.  Its  extremity 
is  occupied  by  a  small  pinnacle  perhaps  thirty  or  forty  feet  higher  than 
the  remainder  of  the  Point.      Upon  the  top  of  this  rock  is  located  a 

68West,  George  A.,  "Cliff  Dwellings  and  Pueblos  in  the  Grand  Canyon,  Arizona,"  pp.  74 — 97. 


162  YEARBOOK,  PUBLIC  MUSEUM,  MILWAUKEE  [Vol.  III. 

geodetic  survey  bench  mark,  recording  its  elevation  as  8,143  feet 
above  sea-level.  Directly  over  this,  the  highest  point  in  the  immediate 
vicinity,  the  motion  picture  camera  was  placed. 

This  vantage  point  commands  one  of  the  most  wonderful  views 
of  the  Grand  Canyon  and  upon  this  occasion  it  was  exceptionally 
beautiful,  for  we  had  arrived  just  at  the  gathering  of  a  heavy  storm 
The  canyon,  miles  and  miles  of  it,  rapidly  rilled  with  billowy  clouds, 
ever  changing  in  form  and  ever  growing  blacker  and  blacker.  Then 
suddenly,  like  the  crash  of  heavy  artillery  at  close  range,  came  from 
far  below  the  first  roar  of  the  on-coming  thunderstorm.  To  me  one 
of  the  most  fascinating  sights  of  nature  is  an  ordinary  thunderstorm, 
with  its  picturesque  flashes  of  lightning  and  its  deep  rumble  and  roar. 
How  much  more  alluring  then  must  be  such  a  storm  when  you  are 
above  the  clouds.  And  here  we  were  on  the  "edge  of  the  world." 
All  below  was  heavy  clouds  of  most  fantastic  forms  and  the  lightning 
in  great  bolts  and  zigzags  was  playing  back  and  forth  from  cloud  to 
cloud  and  from  cloud  to  canyon  wall.  This  was  a  real  movie  oppor- 
tunity and  the  cranking  of  the  machine  was  a  real  joy  under  such  en- 
livening conditions. 

However,  a  Universal  camera  has  about  it  much  metal  and  various 
angular  points.  It  was  but  natural,  therefore,  that  the  instrument 
should  collect  its  full  share  of  electricity.  Presently  the  camera  began 
to  sing  much  as  a  telephone  wire  does  in  an  electrical  storm  and  by 
the  time  four-hundred  feet  of  negative  had  been  cranked  off,  the 
metal  edges  of  the  box  were  literally  ablaze  with  electrical  sparks  and 
every  part  of  the  camera  gave  the  operator  a  severe  shock.  Further, 
it  was  obvious  that  any  negative  made  under  these  conditions  would 
be  ruined  with  static.  It  was  plainly  evident  that  the  "show  was 
over"  so  far  as  filming  was  concerned,  and  also  that  there  were  other 
places  much  safer  for  an  operator  than  this  high  pinnacle. 

Had  there  been  any  doubt  of  the  wisdom  of  this  conclusion,  it 
would  have  been  quickly  dispelled.  A  bolt  of  lightning  struck  farther 
out  on  the  point  and  only  a  relatively  short  distance  from  Mr.  Ed- 
wards and  Mr.  Jeske,  who  were  working  with  the  still  cameras  on  the 
level  immediately  below.  We  all  decided  that  we  had  urgent  business 
farther  back  from  the  point  and  proceeded  to  pack  up  and  prepare 
for  a  hasty  retreat. 

Our  heavy  photographic  equipment  had  been  brought  down  onto 
the  point  by  our  trusty  friend,  Skedoo,  and  as  soon  as  the  guides  had 
loaded  the  cameras  on  to  his  back,  he  was  started  back  up  the  trail. 
Owing  to  the  recent  heavy  rains,  a  small  portion  of  this  trail  had  been 
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undermined  and  the  heavily  laden  pack  animal  happened  to  step  on 
this  spot  and  a  hind  foot  went  through.  In  attempting  to  right  him- 
self, he  lost  his  balance  and  went  rolling  down  the  sharp  incline  to  the 
edge  of  the  precipice  a  hundred  feet  below.  Just  here  he  struck  a 
large  pine  tree  and  righted  himself,  apparently  safe;  but,  a  moment 
later,  he  again  lost  his  balance  and  plunged  over  the  precipice  to  the 
shelf  four-hundred  feet  below. 


Fig. 


. — Inspecting  the  remains  of  our  camera  outfit  after 
its  fall  over  the  cliff. 


As  it  was  then  late  and  a  heavy  storm  was  on,  it  was  deemed  both 
inadvisable  and  useless  to  endeavor  to  try  and  rescue  our  outfit  that 
night.  As  for  Skedoo,  his  fate  was  sealed.  The  next  morning,  one 
of  our  guides,  accompanied  by  two  local  guides  and  lion  hunters, 
who  were  acquainted  with  this  particular  region,  went  over  the  cliff 
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with  ropes  and  brought  back  such  portions  of  the  camera  equipment 
as  were  intact. 

These  were  spread  upon  a  canvass,  where  we  could  take  account 
of  stock  and  see  if  anything  at  all  had  been  rescued.  Strangely  enough, 
while  the  machines  were  total  wrecks,  the  several  lenses  were  un- 
harmed. 

As  we  were  gathered  about  "the  remains,"  as  shown  in  figure  88, 
we  were  treated  to  a  typical  tourist's  question.  We  had  heard  many 
of  these  questions  recounted  and  had  thought  them  exaggerated,  but 
after  this  experience,  were  ready  to  believe  any  of  the  guides'  stories 
concerning  foolish  questions  asked  by  greenhorn  visitors  to  the  canyon. 
A  gentleman,  answering  in  all  respects  to  this  description,  came  rush- 
ing breathlessly  up: 

"I  understand  you  lost  a  mule  over  the  cliff  there  yesterday." 

"Yes." 

"How  far  did  he  fall." 

"About  four  hundred  feet." 

"Did  it  hurt  the  mule  any." 

He  was  informed  that  the  mule  had  sustained  a  fractured  ankle 
and  that  it  had  been  necessary  to  put  him  out  of  his  misery. 

Imagine  a  mule  or  any  other  living  thing  plunging  headlong  four 
hundred  feet  to  a  bed  of  great  jagged  boulders  and  still  surviving! 

Our  photographic  work  was,  for  a  time  at  least,  effectually  at  an 
end,  for  Skedoo  had  taken  with  him  over  the  cliff,  not  only  the  motion 
picture  camera,  but  the  large  view  camera  and  until  these  could  be 
replaced,  we  were  obliged  to  devote  our  efforts  to  other  types  of  in- 
vestigation. 

However,  we  returned  to  Milwaukee  with  an  excellent  series  of 
still  pictures  and  a  large  footage  of  motion  picture  films. 

A  VISIT  TO  THE  PETRIFIED  FORESTS  OF  ARIZONA 

By  Ira  Edwards67 

While  petrified  wood  is  of  common  occurrence  in  many  parts  of 
northeastern  Arizona,  the  region  where  it  is  sufficiently  abundant  to 
form  petrified  forests,  is  confined  to  a  district  in  the  vicinity  of  Ada- 
mana,  lying  along  the  boundary  line  between  Navajo  and  Apache 
counties.  Here  are  six  of  these  forests,  four  of  which  have  been  set 
aside  as  a  National  Monument  and  are  under  the  protection  of  the 
National  Park  Service.     They  begin  about  five  miles  directly  south 

"'Curator  of  Geology,  Milwaukee  Public  Museum. 
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of  Adamana  and  continue  in  a  curved  line  to  a  point  eighteen  miles 
south  of  Carrizo  station.  Just  north  of  the  monument  and  southeast 
of  Adamana  lies  another  area  of  petrified  wood  which  has  been  called 
the  "Blue  Forest"  from  the  color  of  its  rocks.  The  sixth,  the  "Black 
Forest,"  is  north  a  distance  of  about  three  miles  from  Adamana.  It 
lies  at  a  lower  horizon  than  the  other  five,  and  the  trees  being  replaced 
with  a  different  material,  lack  the  brilliant  colors  which  distinguish 
the  other  forests. 

Aside  from  the  abundance  of  petrified  wood,  these  forests  are 
chiefly  remarkable  by  reason  of  the  great  variety  of  color  in  the  silica 
which  has  replaced  the  woody  matter  of  the  trunks.  They  are  the 
oldest  of  all  known  forests  of  this  kind,  dating  from  a  period  much 
farther  back  in  the  world's  history  than  the  petrified  forests  of  Yellow- 
stone National  Park  and  of  the  region  about  Cairo,  Egypt.  None 
of  the  trunks  are  standing  where  they  grew,  but  now  lie  prostrate  on 
the  ground  and  in  most  cases  not  even  in  the  formation  in  which  they 
were  preserved.  At  one  time  they  formed  a  forest  of  small  trees  be- 
longing to  a  group  of  plants  which  are  relatives  and  ancestral  forms 
of  the  modern  cone-bearing  trees.  These  were  doubtless  destroyed 
by  a  flood  or  perhaps  an  earthquake.  The  trunks  floated  down  the 
rivers  of  that  time  and  were  buried  in  the  coarse  gravel  and  sand  of 
these  streams.  After  being  long  buried,  the  surrounding  material 
was  hardened  in  a  coarse  conglomerate  and  the  woody  matter  of  the 
trunks  was  replaced  by  deposits  of  quartz,  producing  the  petrified 
wood.  After  their  long  burial  they  have  once  again  been  brought  to 
light  by  the  erosion  of  the  rocks.  Throughout  the  greater  part  of  the 
forest,  these  rocks  have  been  entirely  eroded  away  and  the  trunks 
have  been  left  behind  and  usually  washed  far  down  the  slope  from 
their  original  position.  This  accounts  for  the  fact  that  most  of  the 
trunks  are  broken  up  into  short  lengths  and  smaller  fragments. 

Those  now  visiting  the  Petrified  Forests,  usually  leave  the  train 
at  Adamana,  a  station  on  the  Santa  Fe  Railway  which  derives  its 
fantastic  name  from  that  of  Adam  Hanna,  who  was  at  one  time  the 
only  settler  in  this  immediate  vicinity.  Here  is  located  a  little  cluster 
of  buildings;  a  post  office  and  store,  a  hotel,  one  or  two  residences, 
a  railway  station,  a  water  tank  and  a  coal  chute.  To  the  north  the 
rolling  hills  are  covered  with  sage  brush,  and  to  the  south  across  the 
valley  of  the  Rio  Puerco  with  its  fringe  of  cottonwood  trees  are  more 
sage-covered  plains  which  lead  to  higher  hills  far  away  in  the  distance. 
On  the  east  the  cliffs  come  nearer  and  form  a  line  of  low  bluffs  stretch- 
ing from  north  to  south  and  about  a  mile  and  a  half  from  the  station. 
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The  valley  of  the  Rio  Puerco  lies  directly  across  the  road  leading 
to  the  main  forests.  It  is  comparatively  broad  and  shallow  with  the 
bed  of  the  stream  three  or  four  feet  below  the  general  level  of  the 
country.  At  most  times  this  river  is  represented  only  by  a  bed  of 
dry  sand,  but  after  heavy  rains  it  is  frequently  a  raging  torrent  of 
muddy  water  and  then  cannot  be  forded  at  the  usual  places.  So  it 
was  on  September  21st,  for  the  preceding  week  had  been  one  of  very 
severe  rains  and  the  main  stream  was  so  swollen  that  no  communi- 
cation was  possible  between  its  north  and  south  sides  in  this  vicinity. 


FlG.  89. — A  general  view  of  the  North  Forest. 


In  view  of  this  situation,  it  was  necessary  for  those  who  desired 
to  see  something  of  the  Petrified  Forests,  to  visit  the  north  or  Black 
Forest,  which  lies  on  the  same  side  of  the  stream  as  the  railway  sta- 
tion. The  road  to  the  Black  Forest  is  one  long  up-hill  slope  which 
ends  at  the  brink  of  a  high  cliff  overlooking  the  "bad  lands"  below. 
Even  from  the  top  of  the  cliff  masses  of  the  petrified  wood  can  be 
distinguished,  while  a  descent  down  a  rugged  path  brings  the  visitor 
into  a  maze  of  little  hills  and  valleys  where  the  petrified  wood  is  scat- 
tered over  the  surface  of  the  ground  in  great  profusion,  as  may  be 
seen  in  figure  89.     These  "bad  lands"  are  cut  into  shales  and  sand- 
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FlG.  90. — A  log  in  the  North  Forest.    It  is  buried  and  intact  at  one  end, 
but  has  been  broken  into  fragments  wherever  exposed. 


FlG.  91. — "The  Haystacks,"  near  Adamana,  Arizona. 
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stones  of  reddish  color,  which  contain  frequent  layers  of  pure  white 
gypsum.  The  logs  are  buried  in  a  rather  coarse  sandstone,  and  in 
many  cases  are  still  in  place.  Wherever  the  end  of  a  log  is  exposed, 
as  in  figure  90,  the  fragments  broken  from  it  can  be  traced  down  the 
slope  of  the  hill  and  show  conclusively  that  the  scattered  pieces  now 
lying  over  the  surface  of  the  ground  once  belonged  to  similar  entire 
trunks.  The  wood  is  nearly  all  black  and  lacks  that  beauty  which 
characterizes  the  petrified  wood  from  the  other  forests  of  this  area. 
The  subdued  color  of  the  wood  is,  however,  amply  compensated  by 
the  beautiful  coloring  of  the  rocks  which  contain  it.  The  area  of 
"bad  lands"  stretches  to  the  north,  east  and  west  as  far  as  can  be  seen, 
but  eventually  gives  place  to  the  relatively  even  surface  of  the  Painted 
Desert. 

Nothing  could  be  more  of  a  surprise  than  the  contrast  in  color 
between  the  Black  and  Blue  Forests.  The  latter  is  the  nearest  to 
Adamana  of  those  accumulations  of  petrified  wood  south  of  the  Rio 
Puerco.  The  road  leads  across  the  river  and  in  a  winding  course  over 
the  sage-covered  flat  past  two  rounded  hills  called  the  Haystacks, 
shown  in  figure  91.  These  hills  are  outlying  buttes  about  a  mile  from 
the  main  wall  of  the  escarpment  against  which  the  road  ends  abruptly. 
This  line  of  hills  marks  the  edge  of  a  plateau,  composed  of  shale  rocks 
varying  in  color  from  a  light  sky  blue  to  a  deep  purplish  hue,  which 
colors  usually  run  in  bands  as  can  be  seen  plainly  in  the  photograph 
in  figure  92.  The  edge  of  the  plateau  has  here  been  carved  into  an 
elaborate  system  of  "bad  lands"  covering  two  or  three  square  miles 
and  drained  by  a  number  of  intermittent  streams,  which  very  fre- 
quently flow  beneath  the  surface  for  short  distances.  Entrance  to 
the  Blue  Forest  is  by  way  of  the  valley  of  one  of  these  streams.  It  is 
very  narrow  and  winding  at  first,  but  eventually  widens  into  a  broad 
interior  basin,  from  which  other  similar  valleys  can  be  seen  leading 
outward.  Here  is  the  petrified  wood,  but  usually  not  in  immense 
logs  as  in  the  Black  Forest.  It  has  been  much  more  roughly  used  by 
the  weather  and  is  now  broken  into  thousands  of  fragments.  The 
most  remarkable  of  these  resemble  the  piles  of  chips  which  result 
from  the  chopping  of  wood  and  have  been  nick-named  "fossil  wood 
piles."  The  many  curious  forms  of  weathered  rock  and  the  maze  of 
little  waterways  are  almost  as  interesting  as  the  petrified  wood  itself, 
and  the  color  banding  in  the  rock  is  all  that  an  artist  can  desire.  Frag- 
ments of  the  plates  of  armor  from  extinct  reptiles  are  of  frequent  oc- 
currence in  these  beds  and  a  little  search  cannot  fail  to  reveal  a  few 
such   specimens. 
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FlG.  92  a,  b. — "Bad  Lands"  near  the  Blue  Forest,  Adamana,  Arizona. 
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The  First  and  Second  forests  lie  southwest  of  the  Blue  Forest, 
and  along  the  same  highway.  At  first  sight  these  may  seem  disap- 
pointing to  one  who  has  visited  the  other  two,  for  the  beautiful  color- 
ing and  form  of  the  rock  is  lacking.  This,  however,  is  more  than 
made  up  by  the  wonderful  profusion  of  the  petrified  wood  and  the 
beautiful  colors  to  be  seen  in  it.  Every  color  in  the  rainbow,  except- 
ing blue,  is  present  in  some  part  of  these  stony  trees,  and  the  frag- 
ments of  the  trunks  literally  cover  the  ground.  In  most  places  they 
are  far  removed  from  the  rock  strata  in  which  they  were  buried,  and 
consequently  are  very  much  broken  into  fragments.  At  the  summit 
of  the  plateau,  east  of  these  two  forests,  a  hard  conglomerate  exists  in 
which  occasional  logs  occur.  This  is  the  rock  which  carries  most  of 
the  petrified  wood  of  these  forests  but  it  can  be  seen  in  only  a  few 
places,  as  it  has  been  weathered  away  leaving  behind  fragments  of 
the  wood.  The  most  interesting  of  these  logs  forms  what  is  called 
"the  natural  bridge."  Both  ends  of  this  trunk  are  still  buried  and  the 
middle  portion  stands  over  a  small  valley  which  has  been  eroded  be- 
neath it.  For  fear  of  its  collapse,  this  trunk  is  now  supported  by  a 
concrete  arch,  and  one  can  walk  across  on  what  is  perhaps  the  strangest 
bridge  in  all  the  world. 

The  Third  Forest  and  the  Fourth,  or  Rainbow  Forest  cannot  be 
readily  reached  from  Adamana.  The  road  between  the  Second  and 
Third  forests  is  nearly  impassable  and  is  very  seldom  used,  few  now 
attempting  to  make  the  trip.08  This  is  to  be  greatly  regretted  for  all 
who  have  seen  them  agree  that  in  the  Rainbow  Forest  the  wood  is  the 
most  highly  colored  of  all.  The  geological  structure  of  this  whole 
region  is  very  imperfectly  known  at  the  present  time  and  will  afford 
an  interesting  problem  to  some  geologist.  Nevertheless  this  National 
Monument  attracts  many  hundreds  of  people  by  reason  of  its  un- 
usual scenery  and  unique  fossil  wood.  An  improvement  of  the  roads 
and  an  increase  of  the  hotel  accommodations  would  undoubtedly 
greatly  enhance  its  popularity. 

THE  SOLAR  ECLIPSE  OF  SEPTEMBER  10th,   1923 

By  Ira  Edwards59 

Eclipses  of  the  sun  have  always  been  matters  of  great  interest. 
At  first  regarded  with  fear  and  wonder,  they  are,  at  the  present  time, 
made  the  object  of  study  by  astronomers  and  others.  That  of  Sep- 
tember 10th,  1923,  aroused  a  great  deal  of  interest  in  the  southwestern 

^This  section  of  the  Petrified  Forest  National  Monument  is  readily  reached  from  Holbrook. 
59Curator  of  Geology,  Milwaukee  Public  Museum. 


1923]  EDWARDS,  SOLAR  ECLIPSE,  SEPT.  10,  1923  171 

part  of  the  United  States  wherever  it  approached  totality  and  attracted 
to  that  section  of  the  country,  great  numbers  of  astronomers  who  came 
with  telescopes  and  cameras  ready  to  make  a  complete  record  of  the 
appearance  of  the  sun  during  the  eclipse.  It  was  completely  total 
only  along  the  coast  of  California,  in  the  extreme  southern  part  of 
that  state  and  the  southwestern  corner  of  Arizona.  However,  un- 
fortunate weather  conditions  made  observations  impossible  in  most 
of  this  region  of  totality. 


FlG.  93. — A  pictorial  record  of  the  solar  eclipse  of  Sept.  10th,  1923,  as  seen 
at  the  Grand  Canyon,  Arizona.  These  pictures  were  taken  at  ten  minute 
intervals,  beginning  at  12:50  P.  M.  and  ending  at  2:30,  with  the  exception 
of  the  one  in  the  lower  left-hand  corner,  which  shows  the  maximum 
darkening  of  the  sun  at  2:06  P.  M. 

The  Museum  geological  party,  then  stationed  at  Grand  Canyon, 
Arizona,  shared  in  the  general  interest,  but  were  of  course  totally  un- 
equipped to  photograph  the  eclipse.  It  was  decided,  however,  to 
make  the  best  of  the  circumstances,  and  when  the  day  dawned  bright 
and  cloudless,  all  haste  was  made  to  set  up  such  photographic  appara- 
tus as  was  possible  and  to  try  our  luck  at  solar  photography.  Both 
motion  and  still  pictures  were  to  be  taken  from  the  roof  of  the  Hopi 
House,  which  afforded  an  uninterrupted  view  of  the  heavens.     An 
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ordinary  5x7  camera  was  fitted  with  a  telephoto  lens  and  a  colored 
light  filter.  With  this  apparatus  photographs  were  taken  at  intervals 
of  ten  minutes  throughout  the  duration  of  the  eclipse,  beginning  at 
12:50  P.  M.  when  the  first  indication  of  the  shadow  on  the  sun  was 
noted.     This  series  of  photographs  is  reproduced  in  figure  93. 


FIG.  94. — The  crescentric  shadows  cast  by  the  foliage  of  the 
trees  during  the  eclipse. 


The  shadow  encroached  on  the  sun's  disc  from  the  western  side 
and  eventually  about  85%  of  the  sun  was  concealed,  at  2:06  P.  M. 
At  that  time  it  became  quite  dark,  but  with  a  sort  of  white  ghostly 
light  very  different  from  the  twilight  which  occurs  at  sunrise  and  sun- 
set. The  shadows  on  the  ground  where  the  sunlight  filtered  through 
the  leaves  of  the  trees,  were  perfect  crescents  in  shape  as  shown  in 
figure  94. 
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This,  it  is  said,  is  produced  by  the  small  size  of  the  opening  be- 
tween the  leaves  which  causes  the  light  that  enters  to  form  an  inverted 
image  of  the  source  of  light,  in  this  case,  a  small  portion  of  the  sun's 
disc.  All  other  shadows  were  distorted;  straight  lines  appearing  as 
curved  ones  and  projecting  points  being  hooked  into  little  crescents. 
The  fingers  on  one's  hand,  for  example,  were  all  stretched  outward 
and  upward  looking  like  a  row  of  long  thin  hooks. 

In  a  few  minutes  these  appearances  began  to  fade  away  and  gradu- 
ally the  shadow  moved  off  the  face  of  the  sun,  permitting  the  light  to 
become  stronger  and  stronger.  By  2:30,  only  approximately  one- 
quarter  of  the  sun  was  still  covered  and  daylight  had  returned,  al- 
though it  was  nearly  an  hour  before  the  sun's  disc  was  again  entirely 
free. 

A  FOSSIL  ELEPHANT  OF  OKLAHOMA 

By  E.  D.  Crabb60 

The  principal  point  for  attention  in  exhuming  a  large  fossil  mammal, 
is  to  get  the  bones  out  of  the  ground  in  such  a  way  that  they  may  be 
reassembled,  and  the  beast's  skeletal  form  thus  preserved  and  ex- 
hibited, or  kept  for  study.  This,  however,  was  not  to  be  the  case 
with  the  Oklahoma  elephant,  for  it  was  practically  worthless  for  dis- 
play or  anatomical  study.  Although  numbers  of  fossils  of  prehistoric 
elephant-like  animals  have  been  found  in  Oklahoma,  so  far  as  known 
nothing  more  than  souvenirs  in  the  form  of  pieces  of  the  larger  bones, 
tusks  or  teeth,  have  been  preserved.  This  is  due,  chiefly,  to  the  fact 
that  remains  of  these  giants  are  found  in  rather  shallow  gravels  and 
are  neither  petrified  nor  carbonized,  hence  the  bones  are  nearly  al- 
ways in  an  advanced  state  of  disintegration  when  discovered.  In  the 
northern  states  conditions  seem  to  have  been  much  more  favorable 
for  the  preservation  of  these  large  mammals,  for  here  most  of  the  speci- 
mens are  removed  from  a  bed  of  peat  or  other  oozy  mud  which  has 
excluded  the  air  and  preserved  the  bones  in  good  condition  by  the 
process  of  carbonization.  The  task  of  exhuming  the  skeleton  of  any 
fossil  elephant  in  a  condition  to  be  exhibited,  is  quite  an  undertaking. 
In  removing  the  famous  Peale  mastodon,  near  Newburg,  New  York, 
twenty-six  workmen  and  a  considerable  outlay  of  rather  elaborate 
machinery,  for  that  day  and  time,  were  employed.  Although  condi- 
tions were  different  in  this  case,  a  considerable  task  confronted  the 
writer  when  he  responded  to  a  hurried  phone  call  from  President 

60 Associate  Lecturer,  Milwaukee  Public  Museum. 
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Austin,  of  the  Oklahoma  College  for  Women,  at  Chickasha,  Oklahoma, 
who  was  the  proud  owner  of  this  fossil  elephant.  Fortunately,  the 
fossil  was  discovered  during  the  brief  interval  between  the  close  of  the 
spring  semester  and  the  beginning  of  the  summer  term,  making  it 
possible  to  take  a  day  for  the  trip  from  the  State  University  at  Nor- 
man, Oklahoma,  to  Chickasha. 


FlG.  95. — Remains  of  Mammoth  discovered  in  road-side 
ditch. 

On  arrival,  President  Austin  reported  that  at  a  point  across  the 
Washita  river  about  four  miles  from  Chickasha,  a  rural  mail  carrier 
had  noticed  the  ends  of  large  bones  projecting  from  the  bank  of  the 
drain  ditch  along  the  roadside  where  a  recent  rain  had  exposed  part 
of  the  skeleton.  Laborers  had  exposed  the  most  of  the  upper  surface 
of  the  skeleton  by  this  time  as  shown  in  figure  95.     Had  the  workmen 
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been  more  experienced  in  exhuming  unchanged  fossils,  they  would 
not  have  exposed  the  entire  specimen.  However,  neither  experience 
nor  skill  could  save  these  bones,  for  they  had  lain  near  the  surface  for 
so  many  years  and  were  so  badly  disintegrated  that  they  were  past 
redemption. 


FlG.  96. — Skull  and  portion  of  spinal  column 
of  Mammoth. 


Although  this  Oklahoma  fossil  was  destined  never  to  be  exhibited, 
it  nevertheless  had  a  part  to  play  in  the  education  of  the  many  people 
who  visited  it  in  its  ancient  grave.  To  even  a  casual  observer,  the 
exposed  remains  of  this  lordly  Columbian  elephant,  or  Southern  mam- 
moth, as  it  is  often  called,  was  like  reading  the  open  pages  of  one  of 
Mother  Nature's  many  volumes.  Here  lay  the  remains  of  a  mighty 
organism  which  had  lived  thousands  of  years  ago,  when  man  was  very 
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young,  both  racially  and  intellectually,  and  whose  body  had  been 
borne  down  a  stream  which,  like  the  mammoth,  had  in  turn  passed 
to  the  great  beyond  leaving  no  traces  except  the  water-worn  pebbles, 
sand  and  silt,  with  the  form  of  its  channel  forever  obliterated. 

The  remains  of  this  elephant  were  lying  well  up  the  side  of  a  gentle 
slope,  perhaps  two  hundred  yards  from  the  present  bed  of  the  creek, 
which,  during  Pleistocene  times,  had  carried  the  bones  to  their  final 
resting  place  and  there  interred  the  remains  of  this  mighty  creature. 


FlG.  97. — Trowel  points  to  molar  of  Mammoth  in 
place  in  jawbone. 


Not  only  the  character  of  the  soil,  but  the  position  of  many  of  the 
bones  indicated  that  the  skeleton  had  been  washed  down  the  stream 
until  it  finally  stranded  and  was  covered  up  with  alluvium. 

The  head  was  lying  nearly  at  right  angles  to  the  backbone  and  was 
resting  on  a  misplaced  rib  as  seen  in  figure  96.  The  lower  jaw  had 
been  twisted  around  so  that  it  was  lying  cross-wise  under  the  ponder- 
ous skull,  which  was  four  feet  and  eight  inches  long.  More  than  half 
the  entire  length  of  the  great  tusks  had  disintegrated  and  had  been 
resolved  into  soil.  The  left  tusk  was  protected  by  more  soil  than  the 
right  one  so  that  one  could  trace  its  position  in  the  ground  for  some 
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distance  beyond  the  solid  ivory,  by  the  chalky  appearance  of  the  soil. 
An  examination  of  the  exposed  part  proved  the  fossil  a  hopeless 
case  but  the  sound  portions  of  the  tusks  were  encased  in  plaster  of 
Paris  jackets  so  that  these  parts  might  be  removed,  later  infiltrated 
and  saved  for  the  Girls'  School.  A  molar  shown  in  figure  97  was  en- 
cased in  flour  paste  and  carefully  carried  back  to  Norman,  where  it 
was  later  infiltrated  and  placed  in  the  Museum  of  the  University  of 
Oklahoma.  The  crown  of  this  molar  had  been  worn  quite  to  the  gums 
with  only  two  small  areas  projecting  above. 

THE  ORIGIN  AND  DEVELOPMENT  OF  THE 
MUSEUM'S  REFERENCE  LIBRARY 

By  Carl  Thal61 

When  in  June,  1883,  the  Wisconsin  Natural  History  Society,  from 
whose  collections  the  present  Public  Museum  originated,  divided  their 
library  between  the  old  Engelmann  School  and  the  newly  created 
Public  Museum  Board,  there  remained  for  the  Museum  two  hundred 
and  seventy  volumes  of  scientific  literature.  These  constituted  the 
beginning  of  the  present  extensive  Reference  Library  of  the  Museum. 

At  that  time  a  mutual  exchange  of  publications  with  American 
and  foreign  scientific  societies  and  museums  was  not  yet  inaugurated, 
which  accounts  for  the  exceedingly  small  number  of  books  assigned 
to  the  Public  Museum  Board,  when  the  division  of  the  Natural  His- 
tory Society's  library  was  made. 

As  soon  as  the  Public  Museum  Board  had  taken  charge  of  the 
Natural  History  Society  collections  in  1883,  steps  were  taken  to  en- 
large the  Museum's  Reference  Library  by  starting  an  exchange  of 
publications  with  scientific  societies  and  museums  and  by  the  direct 
purchase  of  such  works  as  were  thought  indispensable  in  carrying  out 
the  scientific  work  of  the  Museum.  Publications  are  now  exchanged 
with  over  five  hundred  American  and  foreign  societies  and  institu- 
tions. At  present  the  Museum's  Reference  Library  consists  of  9,401 
bound  volumes  and  19,710  unbound  volumes  and  pamphlets. 

The  Museum's  Reference  Library  has  made  such  rapid  growth, 
that  fourteen  double  steel  book  stacks,  each  fifteen  feet  long,  are  re- 
quired to  accommodate  the  books  contained  in  the  library.  A  card 
catalogue  has  also  been  inaugurated  and  in  the  course  of  years,  so  en- 
larged that  four  sixty  tray  card  cabinets  are  required  for  the  accom- 
modation of  the  library  cards. 

61Librarian,  Milwaukee  Public  Museum,  . 
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During  recent  years,  and  especially  since  1920,  when  Dr.  Barrett 
was  elected  Director  of  the  Museum,  more  attention  has  been  paid  to 
the  binding  of  serial  publications  which  had  accumulated  for  many 
years  through  the  regular  exchange  system.  Before  another  year 
will  have  passed,  all  the  books  contained  in  the  library  will  be  bound, 
and  thereby  be  made  more  useful  to  the  scientific  workers  in  the  Mu- 
seum. 

The  active  interest  of  the  Director  in  library  work,  has  permitted 
the  accomplishment  of  all  this  and  thanks  are  due  to  him  since  through 
his  intercession  the  Public  Museum  Board  has  so  generously  supplied 
the  necessary  funds.  Since  1921,  not  quite  two  years,  $3,435.95  has 
been  expended  for  binding,  while  $2,676.91  was  paid  for  the  purchase 
of  new  scientific  books. 

It  is  greatly  to  be  regretted  that  the  World  War  has  caused  so 
many  scientific  societies  and  museums  to  discontinue  the  exchange 
of  their  publications  because  they  have  not  the  necessary  funds  from 
which  to  pay  the  present  enormous  price  for  the  printing  of  their  publi- 
cations. 

Comprehending  this  deplorable  situation,  the  Museum  has  con- 
tinued to  send  them  its  publications,  hoping  that  the  time  will  soon 
come  when  they  will  be  able  to  resume  their  publishing. 

A  BLACK  HERRING  GULL 

By  Robert  A.  Bean62 

The  occurrence  of  an  unusual  color  phase  among  birds,  such  as  a 
white  crow  or  robin,  or  a  black  Herring  gull,  would,  by  the  casual 
observer,  be  regarded  with  wonder,  and  little  more  would  be  thought 
about  it,  but  to  the  bird  lover  or  scientist  it  is  of  great  interest. 

Much  has  been  written,  but  there  is  still  much  to  be  learned  about 
the  factors  which  bring  about  variation  from  the  normal  color  type. 
The  extremes  of  color  variation,  are  albinism  or  the  white  phase, 
and  melanism,  the  black  phase.  It  is  supposed  that  ill  health  or  other 
factors  bring  about  a  degeneration  or  lack  of  color  pigment,  which 
gives  rise  to  the  white  crow,  which  would  normally  be  black.  Melan- 
ism may  be  brought  about  by  over  pigmentation  which  some  writers 
attribute  to  various  causes,  one  of  which  may  be  extreme  humidity 
as  found  in  tropical  regions. 

The  report  that  a  black  Herring  gull  was  seen  in  the  Milwaukee 
River  resulted  in  its  immediate  capture  by  members  of  the  staff  of 

^Assistant  to  the  Director,  Washington  Park  Zoological  Garden. 
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FlG.  98. — Four  poses  of  the  Black  Herring  Gull . 
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the  Milwaukee  Zoological  Garden,  where  it  is  now  being  held  and  is 
proving  of  much  public  interest. 

The  bird  was  first  observed  by  Mr.  Frank  McKone,  on  the  Mil- 
waukee River,  February  10th,  1925.  On  the  following  day  the  speci- 
men was  easily  taken  by  one  of  the  employees  of  the  Garden. 

While  thousands  of  the  common  gulls  swarm  the  rivers  and  lake  front, 
finding  food  everywhere,  this  extraordinary  individual  seemed  an  outcast. 
It  was  so  starved  that  it  was  nearly  exhausted.  Patches  of  plumage 
were  badly  disarranged  and  mutilated,  probably  caused  by  the  hector- 
ing of  other  birds.  It  has  been  frequently  observed  that  individuals 
of  a  peculiar  color  phase,  when  found  among  those  of  the  common 
plumage,  are  mistreated.  They  are,  as  popularly  termed,  "black 
sheep." 

Detailed  information  from  the  files  of  the  Biological  Survey  indi- 
cates that  most  of  the  Herring  gulls  seen  as  winter  residents  about  Mil- 
waukee, migrate  from  summer  nesting  grounds  on  Sister  Island,  Gull 
Island,  and  Sand  Island  in  the  northern  Great  Lakes.  It  may,  there- 
fore, be  fairly  assumed  that  this  bird  also  had  its  origin  in  that  locality. 
According  to  local  records,  black  gulls  have  never  been  seen  here. 

The  occurrence  of  unusual  color  phases  among  all  animals  is  only 
occasional.  The  extremes  are,  albinism  and  pure  melanism,  with 
many  individuals  showing  partial  tendencies  to  either.  Partial  ten- 
dencies are  observed  in  the  second  generation  of  the  mating  of  the 
color  phase  with  the  original  type.  Melanism  is  more  frequently  seen 
in  carnivores  and  rodents,  while  albinism  is  more  common  in  native 
birds  than  is  melanism.  This  gull,  being  of  the  latter  phase,  is  of 
great  interest  and  value. 

The  adult  Herring  gull,  of  the  usual  coloration,  during  the  winter 
season  is  all  white  with  the  exception  of  the  bluish  grey  back  and 
rump  feathers,  and  the  large  black-tipped  primaries.  The  mandible 
is  yellow  and  the  legs  are  a  yellowish  flesh  color.  However,  in  addition 
to  the  unusual  coloration  of  this  bird's  plumage,  its  feet  and  legs  are  a 
dull  black.  The  bill,  as  shown  in  figure  98,  is  marked  similarly  to 
that  of  the  immature  bird  in  normal  plumage,  but  is  much  darker  in 
general  color.    The  iris  is  yellow. 

In  the  common  phase  the  grey  and  white  coloring  is  due  to  the 
structure  of  the  feather,  while  in  this  melanistic  form  the  coloration  is 
due  to  pigmentation. 

Although  this  specimen  is  at  first  sight  apparently  a  pure  melanistic 
form,  a  scrutiny  of  the  entire  plumage  reveals  that  this  is  not  the  case. 
The  tips  of  the  contour  feathers  are  a  positive  black,  which,  about 
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half  way  down  the  vein,  washes  into  a  dirty  grey.  This  grey  fades 
into  white  barbs  around  the  barrel.  The  after  shaft  and  down  is  also 
white.  This  may  indicate,  as  it  often  does,  that  at  the  next  moulting 
the  bird  will  acquire  the  usual  plumage  of  the  common  phase.  Some 
birds  have,  at  alternate  seasons,  been  known  to  show  a  melanistic 
character.  The  usual  distinction  is  that  melanistic  forms  are  pure 
black,  a  positive  black.  This  gull  is  only  partially  melanistic.  The 
skin  color  is  apparently  identical  to  that  of  the  gull  of  the  common 
phase. 

Only  problematical  causes  for  melanism  can  be  mentioned;  or- 
ganic diseases,  artificial  or  accidental  impregnation  of  the  female  re- 
productive organs  with  an  aniline  compound.  Some  have  found  it 
satisfactory  to  attribute  the  cause  to  a  certain  loose  whim  of  nature 
called  "chance."  This  is  hardly  permissible,  since  these  variants  are 
fertile  and,  after  careful  selection,  compatible  mates  may  be  found 
and  the  melanism  made  permanent  in  the  strain.  In  this  way  it  is 
hoped  the  black  phase  or  variations  of  it,  may  be  perpetuated  and 
made  permanent  in  Milwaukee.  The  Herring  gull  of  the  common 
color,  breeds  in  the  Garden  every  year,  and  with  good  fortune  it  is 
hoped  that  a  suitable  mate  may  be  found  for  this  black  Herring  gull. 
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